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r Trade Mark 

i “Weld-Clad”™ 

: 

Does Copper Clad wire stay up through sleet storms, 


WwW hich break copper wire of larger size > 


It does, and yet it costs much less than the copper. 


W hy does the Copper Clad stay up? 


For several reasons, which are given on advertising pages 4 and 3. 

These pages only explain why it stays up,—the fact that it does is borne out 
by several years of actual experience with thousands of miles of Copper 
Clad steel wire. 
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In the A. E. R. Engineering Association question box 
at the Atlantic City Convention, 1911, question No. 1 
was this: 

“Ts the life of a pole prolonged sufficiently by 
applying brush ireatment to lower 7 or § ft. to war- 
rant cost of such treatment? 


Nine railway officials replied and seven an- 








swered ‘‘yes.’’ The two who replied in the 
negative did not state whether or not they had 
tried it. Had they done so, using an efficient 





preservative, thei ir answer would unquestionably 





have been “‘yes.”’ 


“C-A- WOOD- PRESERVER” 


ae also be applied by pouring it over the poles as a hundred thousand 
gallons have been used by one concern on poles arsine it p = 
““C-A-WOOD-PRESERVER’” also preserves cross arms. 
Additional information and reports on tests in our catalog, which is furnished grati Writ 
information. 


C-A-WOOD-PRESERVER CoO. 


Wright Bldg., ST. LOUIS, MO. 
UY * CHICAGO AUSTIN, TEXAS NEW YORK INDIANAPOLIS YU * 


/ vease mana \ SALT LAKE CITY NEW ORLEANS DENVER—Western Elec. Co TRADE MARK 
CA ‘ ; Ty 
WOOD PRESERVER WESTERN ELECTRIC COMPANY, Pacific Coast Selling Agents WOOD PRESERVER 
REGISTERED al, aa REGISTERED 
US. PATENT OFFICE San Francisco Los Angeles Portland Seattle US. PATENT OFFICE 
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UP-TO-DATE APPARATUS—INVESTIGATE Ree ‘nach Meee Wee taak Sad ‘ sop 
a YOU SHOULD USE OUR BOOKS 





Send for Samples—Do it NOW! 


The Phono-Print Company 


632 Main Street Defiance, Ohio, U.S.A. 
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universal service; which does not spell monopoly by any 
means. 

As to the competition and the installation of compe 
titive plants mentioned in the paragraph, there will be a 
more appropriate place to discuss them. We will only 
say in passing that no one regrets more than the better 
class of independent operators the havoc wrought by 
years of unregulated and unrestrained competition war- 
l‘ortunately, the tendency manifested during the 
last year 1S to seek less destructive methods of dividing a 
territory. 


fare , 


In some cities, where the Bell telephone has been the sole 
ympany, for instance, it charges nearly fifty dollars a year for a 
telephone private line. An independent company is 
ganized which starts out with a rate of about twenty dollars 


; + 


ear for the same service, or less than one-half the Bell com 
pany’s charge. Of course the Bell company may have been 
charging t much, but the independent company doubtless 1s 
harging too little to provide for proper maintenance, deprecia 
m and overhead charges. The Bell companies have wisely 
ery seldom come down to as low rates as the independent 
npanies; but, in instances like the above-mentioned, the Bell 
etimes cuts from fifty dollars to about thirty dollars. O 

rse the case of a family having only one telephone, this 


saving; but as a 


is an apparent large number of peop and 

lly most business under such cir 

liged to install both telephones, the tot 

under the one company, the subscribers being also sub 
‘ted to the double nuisance of always 

desired has “the other ’phone.” 


houses, 





finding that the party 


Mr. Babson, in the construction of this paragraph, 
vas rather too generous with his subjects; for he ha 
‘luded two distinct and vital topics in the one division 

Competitive and monopolistic rate comparisons at 
Mr. Babson apparently ignores his 


lways interesting. 4 


g 
torically notorious rate-annihilating campaigns when he 
says “the Bell companies have wisely very seldom come 
down to as low rates as the independent companies.” Of 
though, “very seldom” may cover a multitude of 

There have been many dark passages in the history 

f the telephone war. The Bell companies in the past 
tt been over-scrupulous in their competitive ta 
tics, even from the modern standpoint of 
- catch-as-catch-can warfare. And the independents retali 
ated as best they could by tirade and invective against 
Bell securities—an action wholly foolish and without 
which is largely responsible for the tardiness of 
telephone security recognition. Granting that Bell 
securities may be debilitated and generally undesirable ; 
publication of such statements through independent media 
has never helped independent securities one iota. On 
the contrary, it has had the direct effect of alienating pos 
ible investors by discounting the finances of the whol 
telephone industry. Responsibility for what suspicion 
has been directed against telephone securities rests not 
with the bankers, but is evenly divided between those 
Bell and independent belligerents who, in their desire to 
overcome each other, temporarily forgot the public they 
served and the investors whose money enabled them to 
build their plants. 

The matter of duplication of telephones, mentioned 
the same paragraph, is worse in theory than it is 
in practice. At the most it seldom exceeds a total of 
fifteen per cent of subscribers who have both services ; 
and some of those would need two or more telephones 
even on one service. The fact still remains, of course, 
that duplication is undesirable ; but commission regulation 
will soon solve the problem with compulsory physical con- 
nection. 
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commercial 


Excuse, 


some 
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It appears to us that Mr. Babson committed a tac- 
tical error in quoting at some length the Bell opinions 
of independent strength, without giving the equivalent 
independent views of the Bell side. The Bell figures, as 
is well known, tend to show overcapitalization among th 
larger independents; and while Mr. Babson says later 
that he believes “the above statements may be prejudiced 
and exaggerated,” he offers no controversial figures 
Such figures were available, although not perhaps a 
readily so as the Bell information. Nor does he give an 
capitalization figures on any other companies whatsoever, 
except those independent figures furnished by Bell pub 
lications ; which is hardly fair. 

“count ten” before investing 
independent telephone companies 
In these cases the investor almost invar1 


The advice to 
small “home” or 


-{} 
superfiuous 


ably has acquaintance with some, if not all, of the nev 
small companies’ personnel, and his investment is in pet 
sonality rather than in appraised valuations. The get 
investor does put his money into these concert 
any appreciable extent today. 

The matters of franchise, replacement e, 
ings and management, it 1s explained, are quite si 
in all public utilities, except that telephone franchis 
have not as yet entered largely into discussiot 


ties because of the comparative youth of the indust: 


, at } _, oil " oy 11 + 
[he author does well, however, in calling atte 
tuture importance of the franchise. 
wing the franchise discussion, he ¢ 
The s e re rks if é emeé \ 
much greater extent; in fa 5 neces 
replacement value tele; ( 
ess than th ¢ indebte es g ¢ ( 
1 yn il e elephone 
investors s t tele I e b ~ pa es W ¢ 
ebt is t ( t prope! 
he word “less” in the fourth line is obv1 
- I 1 ’ . . 7 q és 
of Mr. Babson’s typewriter; it should read e rep 
me roylad ] } | 
nent value of a telephone plant should be ve 
_ L, +}, } na . ton “L ‘ 
more than the bonded indebtedness ( 
ar . . . ] ¢ . > 
apparent, however, to do any hat 
Discus é S al geme g 
» the s 1¢ I ( 1 ed ( (; I 
inage ¢ S1z¢ e 1 
a tele; pany p 
umount invested, provided it has the eld 
ynne-half of the business must be turned over t nother 
pany it ve ertain whether both « pani 
tinue t é st [1 ery n ty sé 
panies one of these ¢ panies assumes the Ie S 
is the independent and sometimes it is the Be 
almost always forging ahead more rapidly than the otl 


For this reason I have no sympathy with tl 


who advise the purchase of only Bell securities or with thos« 
who advise the purchase of only independent securities, as 
much depends upon the locality. In the case of St. Louis, the 
bonds of the independent or local company stand very hig 
are considered by many as a safer investment than t bor 
of the Bell Telephone Company operating in that territ | 


throughout New York and Penns: 
stand, as a rule, much higher than the securities of the inde 
pendent conipanies. 

We can take no exception to anything here but the 
last half of the last sentence. Pennsylvania has produced 
some excellent independent securities. The rest of the 
excerpt deals with the obvious. No two 
whether serving the same community or not, ever had 
exactly the same number of subscribers and the same 
rate of development. In the same community, the best 
not necessarily the company with the lowest 


companies, 


company 
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the human voice. 
vibrations set up by the vocal cords reveals rapidly 
changing and complicated phenomena; if any 
ticular sound is prolonged, however, 
air disturbance is periodic and has a definite 
mental cycle. Thus we can apply the 
analysis long ago propounded by Fourier, which re 
solves such a complex periodic sound into a series of 
simple harmonic components, each of which has a fre 
quency that is some multiple of the fundamental and 
each of which has a definite amplitude and a definite 
phase relation with respect to the fundamental. 
Fourier’s analysis applies equally to the electrical 
transmission currents in a telephone line, because 
these currents reproduce more or less perfectly the 
form and character of the sonorous vibrations which 
impinge on the transmitter; if this were not so, the 
electrical transmission of speech would be unknown. 


funda- 


the important vibrations in speech transmission 
range between the approximate limits of 200 and 
2,000 per second, and the characteristics of a tel 


phone line must be investigated over this full range 
There are always two considerations in 
transmission to be considered; one is amplitude 
or volume and the other is quality or intelligibility. 
(he experimental researches of several investigators 
are in substantial agreement that the volume of trans 
mission, although affected by all the components oi 
each complex note or syllable, can be 
measured by the efficiency at one particular frequency, 
which is about 800 cycles per second. but this is 
not sufficient to test the quality. Over a long cir- 
cuit the current suffers progressive loss or attenua 
tion as it progresses from sending end to receiving 
end, and in order that the original quality may be 
fully preserved, each component of the complex note 
t be transmitted with the same rate of attenuation 
ik the same velocity, as the others. I] 


basic 
such 


tested and 


Therefore a ful 
investigation of the quality or pureness of articula 
tion implies that the attenuation and the velocity must 
be considered over the entire frequency range from 
200 to 2,000 cycles per second, although the most 
important part of this range is probably between 600 
and 1,600 cycles. 

On a telephone line of sensible length the cur- 
not everywhere the same at a given instant, 
changes progressively from end to end, and thus 
The velocity at which these waves 
travel and the rate at which they attenuate are fixed 
by the four properties of the line circuit, the re 
sistance, the inductance, the capacity and the leak- 
age. Two of these properties, the capacity and the 
leakage, are independent of the conductor material; 
but the resistance and the inductance depend very 

1uch on the material. 

A full investigation of the 
conductor also requires the 
losses which arise from wave reflection, when the 
current passes abruptly from a line of one imped- 
ance value to a line of different impedance, or from 
a line of stated impedance to a terminal of unlike 
impedance, or vice versa. These reflection 
as they termed, are sometimes serious in 
effects, not always so, and the may 


rent is 
but 
travels in waves. 


action of any given 
consideration of the 


if SSCS, 
their 
even 


are 
but 


I Ss 


be negative and thus aid transmission. 
These considerations have all been carefully 
up in 


taken 


the able report which commences in the 
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months 
increasingly 
the art of 
scientific 


continue for some 
the 
science and 
importance of 


present issue, and will 
It illustrates in an excellent manner 
connection between the 


and the growing 


close 
telephony 


research from the industrial standpoint. We shall 

have more to say, from time to time, in relation to 

the conclusions which the article will bring out 
laken as a whole, this report is an excellent 


ry} 


companion to an earlier investigation on telegraph 


transmission, made by another well-known engineer, 
Frank F. Fowle, and published in our pages undet 
the title, “A Study of Telegraphic Transmission,” 
commencing with October, 1910, and finishing with 
July, 1911. These two reports should afford all the 
information needed by the average telephone and tel 
graph engineer. 

Again we have occasion to commend the pri 
eressive and enterprising policy of a wire manufacture 
who sees clearly that in order to create the market 
for his product which it should enjoy by merit, it 
is first necessary to place in the hands of the engineers 
of the country all of the information bearing upor 


its fundamental physical properties, which is obtain 


able. The engineers themselves owe no small debt 
of gratitude for this liberal policy 
l\ l () [ YSICAL ( 

W' [EN TELEPHONE ENGINEER opened its campaign 

for physical connection of all telephone lines 
a number of the smaller ag ga accused us of 
promulgating a Bell measure. In a little over a y rite 
that start, the National Independent Telephon 
tion adopt “ resolutions endorsing a sical connection 
Che A .. T. rep for 1910 devoted seve ges ti 
argument against physical connection, whi regu 
lELEPHONE ENGINEER analysed editorially in June, 1911. 
\nd today the state of Mn niga l tne sé 
lispute over this same que 1 re t 
awallll & Ol ly a decision ( I ‘ Sta ( 

Down in Tennessee the Home Tek ne | 
operating at ‘ larksville, has filed a complaint with th 
Interstate Commerce Commission against t Cumbe 
land Telephone and Telegrapl iny because the la 
ter cut its connections with the fae r. The Home | 
pany had enjoyed connections with the Long Distance 
lelephone and Telegraph Company, whose property was 
taken over by the Alabama and Tennessee Telephone and 
lelegraph Company, which in turn sold out to the Cum 


berland Company. The Home Company wants the con 
nection restored and also a commission decision as 1 
whether the Cumberland and Alabama Telephone and 
Telegraph Companies are common carriers, like railroads 
law relating to common 
use of their rails to an 


Railroads, under the carriers, 
may not refuse the 
pany desiring them for interstate business, and by being 
classed as common carriers the independent telephon: 
companies could demand and get use of long 
wires in consideration of reasonable charges. 
In Ohio the Kilbourne Mutual Telegraph Company 
is stirring up some litigation over the question of com 
pulsory physical connection, the company’s public utility 
being in doubt because of its “mutual” organization The 
Ohio commission must rule on the question of public 
necessity and on its own jurisdiction in the 
The economic importance of physical ee er 
aside, the evidence seems to prove that the platform 1s 


decidedly independent and distinctly anti- ell. 


} - ’ 
tner Ce 


7 
distanc 


case. 
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Underground Telephone Construction 


By W. T. Gillingham 
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tained a large amount of bitumen 
and it was found that the hydro-car- 
bons effected a disintegration of the 
insulation, making the cables use- 
less. Cables which gave protec- 
tion from moisture were inefficient 
in transmission, and vice versa. 
At length, as a result of experi- 
ments authorized by the New York 
Telephone Company, the present 


standard ilead-covered cable was 
developed, and it revolutionized 
telephone cable manufacture. A 


subsidiary development, but one 
not less important, was the use of 
paper as an insulator for the con- 
ductors instead of the more ex- 
pensive cotton. The combination 
of the lead covering and paper in- 
sulation make a well-nigh ideal ca- 
ble—one which is air-tight, air-in- 
sulated and flexible. 

The method of laying duct in a 
city is to dig trenches in the street 
as deep as circumstances require, 
and put in the ducts four wide. It 
was formerly the practice to lay 
them in greater widths, but it has 
been found best from every point 
of view to keep the ducts four 


wide and never over six. The duct is used 
wherever possible, as tests have shown it to be 
practically indestructible when once put in_ the 


ground, There have been some creosoted wood ducts 
dug up after twenty years and found in good condi- 
tion, but these are more expensive than tile ducts, and 
it is questionable if they are as lasting. The building 
of subways does not, however, consist merely in dig- 
ging a trench and laying duct, but in a densely popu- 
lated city any number of difficulties are encountered. 
In many places tiers upon tiers of pipes and mains of 
every description are encountered and accurate en- 
gineering work is necessary to get in the telephone 
subways without interfering with these obstructions. 
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er rivers othet 


individ 


In crossing bridges or putting cable un 
problems are met with and must be solved 
ually. 

Unquestionably, placing a telepho 
derground involves the expenditure of a great deal 
money, but, upon mature consideration, 
come more and more apparent that its maintenance ts 


exceedingly small as compared with an overhead sys 


le system un 


; 


does it not be 


tem? Nor does this apply only to very large cities 
Cities of any size will do well to consider an unde: 
ground system as a consummation devoutly to be 


hoped for. One severe sleet storm may wt 


tire overhead wire plant, while the telephone-using 
lic may rest secure in the 


whlic | wledoe that wit! 
publi cnowiedge tha Wi 








Typical Installatior 
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the wires underground service will continue uninte1 
rupted no matter what weather conditions may be. 

The millenium is yet in the distant future, but 
when the underground comes into its own, as it is un 
doubtedly doing, we will have come very much nearer 
toit. 

The advent of a regular December visitor to the 
northern states—Boreas—always makes the telephone 
engineer hark back to his foresight in decreasing his 
overhead worries by underground conduit installa 
tions, or curse the conditions which kept him fron 
doing it. This and city council limitations in various 
cities against “crowding the atmosphere” cause our 
regular hunt among the camphor-packed specifications 
of costs and data relative to such subject matter. 

here is no telling when a maze of wires such as 
our first picture shows will not become the still moré 
intricate maze shown on page 294—“after t x 
with all the incident worries, labor, expense and dis 
satisfaction of suscribers resultant. 


] - , 
ne storm 


Local conditions will, of course, determine to a 
considerable extent the kind of underground construc- 
tion to be employed. All state or municipal ordinances 
or regulations relative to excavations in streets o1 
alleys or occupation of space in the public highways 
should be carefully examined and arranged with refet 
ence to conditions to be overcome previous to the 
preparation of estimates or specifications 

The general plan having been decided upon, the 
present cable requirement enlarged to meet a growt! 
ft from 10 to 15 vears should be laid out on a map 
ot the district to be served. However, since it is rela 
tively cheaper to install more than is necessary at th« 
initial installation, some engineers add from 25 t 
30 per cent to the estimated requirements. 

Various kinds of underground installation have 
been used in the past, the earliest of course being the 
laying of jute-wrapped lead cables in an open trench 
which was afterwards filled with earth and tamped 
dowm. No preparation was made for safeguarding the 
cable, either against later excavations or the deter: 
ating effects of electrolytic action. 

Next in order came the iron p 
was extensively used in New Y« 
the advantage of offering maximum protection against 


" +1, nah! } h- » ’ ere Pi f ] 

injury to the cable, but has the disadvantage ‘of d 
; ; ; 

teriorating rapidly in some soils besides being ver 


expensive. 


, oe oo 1 mn-lag condnit the: n 
Creosoted wood or pump-log conduit then came 
into popular use On account of its cheapness in first 
st. Trouble arose in this type of ict as in the 
process of decay acetic acid was liberated which acte: 
+] nah? +h af : fe 4 ] 1 cate 
Ol tne Cavie shea Nl, Changing 1 tO ie€ad icelale 
very quickly ruining the cable. Chis has now bec 


overcome through improved methods in impregnating 
the wood with the solution and a higher grad 
creos ite being used \'\ od, h wever, | is other dr 
backs notwithstanding the fact it offers an excellen 
protection against tools 1 | 
not come into general use 

Of the two other types of conduit—fibre 
vitrified clay—standard practice is divided regarding 
which is the better to use, some claiming fiber be 
cause it is light, easy to handle and is inexpensivé 
from a freight rate standpoint. However, in installa 
tions of this type of duct care must be exercised in 


1 


tamping down the concrete envelope so as not to crus] 
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the duct or change its form, making it impossible to 
draw the cable through later. Since it has so little 
ability to withstand shock—such as the picks of work- 
men—it must be protected by a concrete envelope. 

Vitrified clay conduit, of which we show a number 
of illustrations of installations, is in use by thousands 
of telephone and electric light companies in .this 
country and it is claimed by some engineers has no 
equal for underground construction. It has a perma- 
nence not claimed by the makers of any other type 
of duct. Multiple duct affords an economy in trench 
construction and laying costs. It obtainable in 
many forms to fit regular or special conditions. Being 
non-porous on account of its vitrification and conse- 
quently non-absorptive, with the proper 
envelope it is possible to obtain a practically water- 
proof duct. It also acts to prevent leakage of stray 
currents to or from the cable sheath. 


is 


concrete 





S 





and 





of Single Multiple Duct Stacked 
1 the Yard of a Manufacturer of 
Vitrified Clay Conduit 




















Pypi Brick Manhole 


al 


In laying vitrified clay single ducts these are 
arranged side by side in tiers in the trench with the 
proper concrete envelopes around and between them. 
Che ends are butted together, the joints being stag 
gered, the concrete serving to make the whole prac- 
tically a continuous structure with the desired number 
of ducts and requisite cross section. To obtain proper 
alignment it is customary to use a mandrel the same 
size as the duct opening, usually 3% inches, and about 
30 inches long. This is placed in the duct and pulled 
along by the workman as fast as another section is 
laid. A rubber scraper a trifle larger than the duct 
opening, on the ead of the mandrel, serves to remove 
any fin of concrete which might have squeezed be- 
tween the butt joints. In laying multiple duct con- 
duit, after providing the proper concrete base in the 
trench, the tiles are laid to obtain the requisite cross 
sectional arrangement of ducts. The sections are 
usually held in alignment by dowel pins which fit into 
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Installing Three-Way Conduit in a Trer It Will B 
Noted That the Three-Way Du Are Beir Set 
Edgewise Instead of Flat i Rat { 
usual Method of Ins t 
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small holes in the end of each duct. To prevent dirt, 
concrete, or small stones from entering the crevice 
between joints it is customary to wrap each joint with 
burlap before covering the tier with concrete. Several 
typical installations are illustrated. One illustration 
shows an installation of fiber single duct and two 
styles of vitrified clay multiple duct, side by side 

It was formerly the practice to completely sur- 
round the line of conduit with concrete, but in the 
effort to cheapen the cost various other plans have 
been tried and each has its supporters. One of these 
methods contemplates a four-inch concrete bottom in 
the trench with a creosoted wood plank as a protec 
tion on the top of the conduit line, the earth being 
tamped in firmly around the sides and on top. Probably 
a better plan is to use a 4-inch concrete base and 
This serves to vive greater rigidity 


top protector. 
strains or earth settling well 


against vertical as 


as 








Beri 
| ano 


being impervious to the pickaxes of workmen, while 
aside from the first expense the complete surrounding 
ot the installation by concrete seems to offer the 
greatest economy by reason of its greater permanency 
and rigidity. 

The Clay ( furnishes the fol 


hicago, 


Product Co.., 


lowing information regarding clay conduit in the 
various styles and sizes: 

Ik “= wo = ¢ 

- ae s oy I. f fz. 

7 | s 1 ~ 00 00 2 ( 
Square P ] 1 10.84 00 1 O54 
Heavy sing 1.5” 11.45 4.500 2 12 572 
CT wo-duct { 8.00 6.500 12 18 O4 
Three-du 6 7 7.000 19 18” 003750 
I riangle, 9 7 ) 000 12 { , ‘) 
Four-duct 12 7.00 7.200 6.12.28 0 00 
Six-d 18 6.7 500 6.12.28 " 7 
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The standard specifications for conduit are: The 
quality of the material used and the methods of manu 
facture, handling and shipment shall be such as to in- 
sure for the finished product the properties and finish 
called for in these specifications. The manufacturer 
must make sure that all material and work are in 
accordance with the specifications before the conduit 
is delivered 

The inspector for the purchaser shal 

to inspect and reject any material 
fails to satisfy tl 


“nh inspect 


I 


1 
} 
I 


’ 











DOWEL-PIN HOLES. 

Unless otherwise specified, all multiple conduits shall be 
provided with at least 2 dowel-pin holes. Dowel-pin holes 
shall be not more than 15/32 of an inch nor than 11/32 
of an inch in diameter, and shall be located in the center of 
the intersection of the partition walls, and, when necessary, 


less 


( 7 ©) "i 7 : 














n the center of the intersection of the partition walls witl 
e outside walls 
DOWEL PINS. 

Dowel pins shall be of a good grade of wrought or cast 
iron and shall be not less than 3 inches long Means shall 
be provided that prevent the pins from slipping entirely 
the d wel pin holes ot either section 

ESTIMATING COSTS. 
\s an estimate of actual costs 1s not necessary 


in deliberating whether or not to install underground 
conduit, the following will give a rough basis on which 
to estimate: 

With concrete envelope the specifications and 
costs of an actual installation should be as follows: 

The trench should be dug deep enough to allow 
the top edge of the conduit to be at least two feet 
below the top surface. The conduit should laid 
to drain from manhole to manhole, or from center of 


be 


run to each manhole. The trench should be six inches 
wider than the conduit to allow for the laying of the 
concrete envelope without a form. The concrete en 
velope three inches thick entirely surrounding the 
conduit. The three-inch bed placed level with the 
drainage slope in the bottom of the trench and the 


conduit laid on top of the wet bed. Sufficient number 
of tile pins should be used to properly line the conduit. 
Strips of heavy muslin four inches wide and three feet 
long should be laid over the joining of the conduit 
pieces. The concrete should be packed down between 
the sides of the conduit and the walls of the trench 
and a three-inch cover of concrete spread over the 
conduit. Where the conduits are built up to make a 
run of more than one tier in the trench, mortar one- 
half inch thick should be spread between the conduits. 
This is economically done by sweeping with a fiber 
push broom. The concrete mixture should be in the 
proportion of 1, 3, 5. 
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The conduit line should be made up as follows: 


1 duct 1 square or round-duct single conduit 

2 ducts—1 piece 2-way conduit 

3 ducts—1 piece triangle 3-way conduit 

+ ducts—1 piece 4-way conduit 

5 ducts—1 piece 2-way conduit below and one piece 


angle 3- conduit above. 
6 ducts—1 piece 6-way conduit 
8 ducts—2 pieces 4-way conduit 


Way 


Cost Units —Excavation and refilling with 
paving costs less than 70 cents a cubic vard, or | 


cent per cubic foot. 


Hauling away extra soil should 


re 
AH 
] 


not cost more than 50 cents a cubic vard, or slightly 
less than .019 cent a cubic foot. 

Concrete costs are based on the following 

1 cubic vard concrete will cost mixtur 
ment at $1.70 bbl. (4 cubic feet 

( bi Tee en 

stone rg é I 
cree gs Ss t e¢ > +t) ‘ 

Laying concrete with conduit into the trencl 1 
S| : s | 1 
cluding the wages of union bricklavers Li the 
conduit should cost les than the following per cub 
vard of concrete, including the cost of joints 
Single duct $1.50 plus mate $6.1 ¢ 
we Vay 1.45 plus1 ter “6.0 
Triangle Tee 

‘ 1 plus 10) 
rot wa l 3 p S ¢ 
sS1X Va 1) p . ‘ 
} ~ ~ 
hic } ~ 
| g ( ( ~ S S 
i { < 
i | ) ~ 

ENVELOPE. 

hese specifications provide r 1g 

conduit in runs, without a complete concrete envelope 





MI S \ 
but a strong and tight motar joint joining the ad 
jacent pieces. The concrete envelope does littl ( 
than protect the conduit line from foreign picks in 
later trench construction. In cities of 25,000 or less 
along railroad signal lines this type of construction 
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conduit 











“Wires Down!” was the almost universal newspa- 
per headline. 

The old order of things, however, is to be changed 
and to preclude the possibility of the recurrence of 
such a demoralizing event, and, in general, to insure 
unbroken communication between Boston and Wash- 
ington, plans for an underground cable have been per- 
fected. At present there is an underground telephone 
cable in use between New York and Philadelphia, 








Machine, Boston to 


Washington Cable 


renching 


forming what is admitted the longest known circuit of 
its kind. To this length there is being added the Phil- 
adelphia-Washington section, to be followed by the 
Boston-New York section. 

It may be difficult at once to realize the labor in- 
volved in this epoch-making development in the art 
of telephone engineering, but when one stops to think 
of the various steps necessary before such a project 
can be realized, the stupendous nature of the task will 
become apparent. 

The development of the cable was the joint work 
of the engineers of the American Telephone and Tele- 
graph Company and the Western Electric Company, 
with the idea of keeping outward dimensions and ap- 
pearance the same as in the present New York-Phila- 
delphia cable. Inside the lead sheath, however, there 
is a radical difference. While the conductors are of 
necessity paired and insulated with paper, as is usual, 
the arrangement is such that with the 148 wires (74 
pairs) of large and small gauge, encased in the 2 9-16- 
inch lead sheath, 99 telephone and 296 telegraph com- 
munications may be carried on simultaneously. This 
mean that communication can be had only 
between the terminal cities, but telephone and tele- 
graph service may be carried on between intermediate 
points as well. 

To gain an idea of the quantity of cable used in 
the Washington-Philadelphia section alone, it may be 
stated that the total length of line between these points 
is 135 miles. This necessitated the manufacture of ca- 
ble weighing in all approximately 3,000 tons, requiring 
1,500 reels with about 500 feet of cable per reel. The 
entire cable was manufactured at the Hawthorne plant 
of the Western Electric Company, and made necessary 
the installation of a considerable amount of new equip- 
ment, which, with the work of accumulating the raw 
material, consumed nearly a year before the actual 
work of cable manufacture could be begun. 


does not 
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The loading coil is a feature of the new line, which 
cannot be passed over without some mention, as it is 
an important factor in the efficiency of the transmis- 
sion. ‘There will be in the neighborhood of 10,000 of 
these coils in use on the new section, and in their 
manufacture about 155,000 miles of iron wire are used 
for the cores and 7,000 miles of insulated copper for 
the windings. 

It is interesting to note that the route followed in 
the surveys for the laying of the cable, is identical with 
that proposed by Professor Morse, the inventor of the 
telegraph, in his plans for an underground telegraph 
conduit, in the early days of the telegraph business, 
more than fifty years ago. 

The line had to be carried partly in trenches along 
the highway, and in many cases had to be carried over 
bridges, thus entailing the solution of many new con 
struction problems. The methods of trench digging 
employed were of two kinds, one by means of a 
trenching machine which did the work of fifty laborers, 
and the other by means of trenching plows, drawn by 
mules or horses, driven tandem. 


no 


1 


In crossing brid 


ges 
many different conditions were encountered Che 
method consisting of incasing the ducts in a box of 
creosoted plank held in place by angle irons, was used 


most frequently. In other instances the ducts were 


] 


laid under the bridge flooring and covered by iro 
shields. 

The line in the main consisted of four ducts mad 
of creosoted southern yellow pine, it having been 


found from experience that ducts made in this way art 
very durable 


The construction work also made neces- 





sary the use of a great amount of concrete and a plant 
with freight facilities was established at Baltimore. 
One of the innovations is the use of concrete man- 
holes in place of the usual built-up brick type with iron 
cover. The sides and roof are of reinforced concrete, 
and a general idea of its construction may be gained 
from the photograph, though the sides are of course 
longer than those shown. When the line is completed 
the manhole roof will be about one foot below street 
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level and its location designated by a small concrete 
post, properly marked. 

The New York-Boston section of the underground 
cable has not yet advanced to the same degree of 
completion as the section described, but its features 
will be practically the same and will give a continuous 
stretch of underground work 435 miles in length. The 
and loading coils for the entire work will be 
manufactured by the Western Electric Company and 


cable 





in that com- 


rks another mile-post 


When the installation of the cable is completed, 
in time f the 1uguration of another President in 
1913, thers l be visible sign of the work, if we 
except the manhole marking posts, and storms will n 
longer be a source of worriment to the long-suffering 
trouble” maz 


Copenhagen Peak-Load 


In Cope 


Telephone Auxiliary 


agen, Denmark, a city which has 550, 


AK) il | al if ‘ cre are ib 1) OOO te let he nes 
( L hie rap c Vt the Syste s eces 
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( ¢ Ing? le at l ( 
) \1 o he ent ‘ 
te LjiTed fr S¢ ( the (4 o€ 
Lele ( I transferring 9 
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\ é Sit n tnree ( ? 
¢ ect vith automatic select ere 
( oC I SI¢ S WI l € 
S tter g¢ to a call she sfers 
( ot Calcut the itic ey 
elect 9 1g t re 1es 
engag De \ ¢ « 4 
pe rs to Ww st operat be os i he S 
engag ( swers the ¢ it once, eve she 
bliged to transt e of her own calls 1 » 
sO n of the Copenhagen stations it was 
that 220 jacks « d be handled at « ich p sition wit tne 
peak-load auxiliary apparatus in service just as ex 
peditiously as 160 jacks could be handled with the purely 
manual equipment. The automatic selector employed in 
Copenhagen is of the electro-pneumatic type, the motive 
power being supplied by air compressed to one atmos 
phere of pressure. The speed of movement is such that 
all twenty contracts are “searched” in 0.6 seconds. In 


one time the selecto1 


it finds a disengaged c 


oo 


case all contacts are engaged at 


travels back and forth until 
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The Operators Christmas Offering 


By Gertrude Matheson 


HRISTMAS cheer! What does it mean to the would not be Christmas. It was snowing on 
poor of a big city? The very word is made a eve and many of the baskets were to be delivered tat 





hristmas 


mockery by the opportunities for comparison from the homes of the operators, but after the day 
which a city offers. The poor must look to their own work was over, the girls, going by twos, delivered th 
kind for help; for the rich know little of them, and the baskets. They all united in saying that t pleasure the 
great earning class has its own troubles. experienced in witnessing the surprise and gratitude in 


We do not ordinarily expect the workers of a city, the homes to which they delivered these gifts, more than 
concerned with their own bare living, to contribute to made up for their long and tiresome trips wit 
the cheer of those destitute even of so much. And ordi baskets 
narily the worker plods along his own way, not perhaps Last year the custom was continued, and perhaps th 
indifferent but of himself alone incapable of offering greatest satisfaction which came to any of the operating 
help. The obsta force was in_ the 
cles are great; and In lis 
when they are ov- 
ercome by some 
one division of the 
Ooreat body of 
workers, we can 
only offer a tribute 
of respect and ad- 
miration to those 
exceptional ones 
who have found a 
way to help. 

In a quiet, un- 
assuming way, a 
great work 1s being 
done on Christmas 
by the young ladies 
of the Chicago 
elephone Com 
pany, and it would 
indeed be difficult 
o estimate how 





many poor fami 
lies are being made 
happy each year, 
and how much 
Christmas cheer is 
being distributed 
by the girls behind 
] 


the switchboards 








happy. Baskets 

filled to overflowing with Christmas dinners were pre 
pared for the poor. The operators brought the names of | Humboldt exchange, and three fro1 Irving 
| ey personally knew needed help, and worth t basl it] 
who would have no Christmas celebration. No direct for the children 
‘equests were made for money or gifts, and yet \t Central. the Christmas offering t 
the whole force entered SO heartily into tl j 

iat the result was over a hundres ( 
loaded with good things, ready to be distributed on Oakland, one of the force who was sick rec 
Christmas eve. Each basket contained either a chicken brances from the other operators 

or a goose, butter, coffee, tea, rice, corn, peas, cranber money to be used for the por 


» baskets, two ot the operators who were very 111 and in nee \ 


ries, nuts, raisins, fruit, jelly, pie, bread, milk, celery, The company furnished an automobile deliver) 


A é ¢ . . | ven. ° @ ] 
potatoes. and other things without which Christmas wagon, and some of the subscribers donated 
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W hat One W oman Thinks 


By Sarah Elizabeth Brown 


T HAS been my notion right along that the stuff I 
write for this telephone exchange requisite might be 
serving two simple purposes. In the beginning, the 

editors suggested something that would tend to break the 
dry monotony of technical matter. That was the excuse 
for starting. In selecting me to tackle the job they helped 
themselves a lot, because a woman’s opinion can’t be 
anything but mere persiflage. So that is one reason. 
he other rests in my constant performance, for you 
will have to chloroform me now if you expect to get 
rid of me. 

Then, if this department is frivolous, why do some 
of the brethren take it seriously? Why read it at all? 
[’m sure the editors put in more time on my copy than 
they do on the rest of the work; the proofreaders have 
to be stimulated to untangle the mess the typesetters 
have made of it and the feeble minded don’t care; so 
why must I get letters ever and anon calling upon me 
to explain in detail the things I might or might not 
have been thinking about, It is hard enough to run a 
household and keep on the sunny side of Obediah. | 
only assimilate my knowledge of telephone subjects by 
close association with one telephone man and by a cur- 
sory, long-range inspection of the field at large through 
the medium of the papers I get and the clippings the 
boys send me from Chicago. If I hit it part of the time, 
[ shouldn’t be held accountable. So the gentlemen who 
have written to me will please accept this further admon- 
ition that I will not answer their uniformly courteous 
letters. Right now my principal diversion is Thanks- 
gviving dinner and the annual home-coming of some of 
my children. But even so, I am happy in taking my 
little fling at the game. Before I forget it, however, I 
want to tell you that I’m not going to cook my turkey in 
a paper bag. 


What about election? Absolutely nothing stirring. 
Some presidential possibilities went into the discard and 
that was about all, The condition of the country remains 
unchanged. The price of eggs and butter is creeping 
up. The dry summer drove the feeders into an early 
market and the stuff that goes out now is choice, scarce 
and consequently high priced. The turkey trust will 
bring out their stocks at about 25 cents, and we will 
be thankful that our birds do not cost twice that. Busi- 
ness conditions were not influenced by the elections. Col- 
lections are slow. Everybody hangs on to his purse 
strings. 

\nd yet the investor is told to buy now. The real 
bargain counter of the market is wide open and the bot- 
tom price has been named. Every reason is propounded. 
We are told that the country is in prime condition; that 
the balance of trade is in our favor; that banks will 
loan liberal amounts at a low rate of interest on certain 
of the listed stocks and bonds and that it is no time to 
be pessimistic. We are even threatened that the com- 
plexion of national politics is apt to change next year. 
Taft himself has hinted it, but the great mass of humanity 
doesn’t seem to care a hang. The nation is like a colicky 
colt we used to have. It would be desperately sick at 
night and require the undivided attention of the family 
and hired men, but by 10 the next morning it was frisky 


enough to jump over the garden fence. I’m sure the 
election didn’t phase the country. It has made up its 
mind to be sick, and it is going to be sick. After Christ- 
mas we will read with pleasure that the merchants have 
eclipsed all previous records of sales. Even now we 
know that at least one independent telephone factory is 
running ahead of its best previous performance. 


We were told that oil and tobacco was the reason. 
Then came the election theory. Now we have steel and 
next year’s campaign. It is my pet belief that we are 
all pessimists today and optimists tomorrow. That is 
my best reason for maintaining a constant Sunny Jim 
demeanor. Women are more inclined to take this view 
and I’m wondering why it hasn’t had more influence upon 
the men. Successful fortune hunters never follow the 
crowd. There being no active speculation right now, 
the crowd has dispersed and the fortune hunter is hock: 
ing his summer clothes for a winter dinner. 


\h-hah, here’s my old friend again, this time being 
chaperoned by John Garland of Pittsburg. Isn't 


that 
pretty? Garlands and America’s alleged richest centet 


hovering about the receivers of the old National Tele 
phone Company, erstwhile of Wheeling. The story is 
alluring in other respects. Besides these opening guns 


we have dreams of English syndicates and the ghost of 
the Postal Telegraph Company. Nothing in the setting, 
but the independent telephone companies from West Vir 

ginia to Illinois and a bundle of money and the afore 

said John Garland. Isn’t that a hopeful indication that 
independent telephony is here to stay? And the reason 
must lie in actual plant and franchise values, don’t you 


think? The National was the victim of a bad promote: 
For a while it was an object of genuine pity juggl | 
wreck, And now the sun seems to be shining. Let us 


hope that there is a syndicate, no matter what its na 


tionality, with $10,000,000 in cash waiting for the signal 
to let ’er go. Let us trust there will be a quick market 
for $22,000,000 worth of bonds. Let us offer up ou 
prayers for John Garland. The Postal enters into the 


complications because it has a court’s order to use thi 
wires of the system. It worked this through the ol 
Continental, which would deal with anybody. You may 
remember that another John was shuffling the cards at 
that time—our old friend, John Howard. This John Gar- 
land is chairman of the reorganization committee and 
reorganizers have the disorganizers skinned a mile. The 
reorganizer takes things seriously because he has to. 
The disorganizer couldn’t take things seriously if he 
wanted to. And as Mr. Post of Battle Creek says: 
“There’s a reason.” 
oe 

Something else happened last month besides the ele 
tion. But speaking again of election, I cannot refrain 
from pointing out that elections are one thing and pol- 
itics another. If you want to know what’s the matter 
with the country, charge it to politics. Business men 
know this. They also know that there will never be a 
satisfactory change in conditions until they have time 
to actively participate in the offices. They also know 
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that they will never have this time. It doesn’t change h 
conditions to know that the wealth of the country is thermore, it is alleged that the merger bill in 


as no rights under the caption of public servi 


estimated at $125,000,000,000 or this year’s crop has a_ its foot slip on purpose—that this point was int 
valuation of $9,000,000,000. As long as politicians are to develop just this way and that freeze-out tactics 
recruited from the legal profession we'll have these de- meant to follow. First thing we know the tel 
pressions. Lawyers may be necessary, but they are par-_ itself will be called upon to assert its rights as a 
asites on business from exempting themselves from tax sity. I will be anxious to know how Wulbourn 
ation to throwing the stock lists into panic. However, ut in its fight to cut in on its bigger neighbor 
this isn’t getting anywhere with the other thing that When I get over into Ohio it is always 
happened this m nth The scene was ( hicago pla e ret out. We I ive been expecting a lot Ot acti 
Union League Club—time November 4, afternoon. From that state, depending, of course, upon the actio1 
what I can gather, this man Frisbie, of the Illinois public utilit missioners, but were being 
funnel Company, is a regular pusher. He gets an idea pointed. The law empowering the commissioner 
ind is always about a ap and a half ahead of it \ ed *¢ Dp I I foot and threv r nt 
little while ro the tunnel company install 1 nice ent of ( i] yuilding ers u 
ong distance board in a nice quiet place, an | ( ( t \ re e 4 
would flash when tested, but they didn’t wi 9 I ol Phe t g 
er ial Vv N W TISvDIK Was qull i I 3 I ( in) 
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things. I’m thinking of a crab! Well, nev l ( the 
affair « es fro Oh from Kilbourne, O \ 
farmers’ line at Kilbourne wanted connec vith three ' the turk \ 
other companies and was denied. They took the matter : for each ye 
up to the state house and now the public « missioners t sj o le’s hand ‘ 
are debating whether Kilbourne has a telephone company nd three-fourths hours in the { 
or a pest. It is even intimated that a mutual company the s 
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Convention of Telephone 


N November 





the Association of Telephone 



















Pioneers of America met in Boston, at the Hotel _ bile ride was enjoyed to Lexingt ind | 
Somerset, and perfected their organization. evening the v s were tendered a highly « ¢ 
There were about 250 in the convention hall wher quet by the Am« n Telephon lelegraph ‘| 
the assembly was called to order by Thomas Bb. Dos Music and tl ging of orig! g 
ittle, who with Henry W. Pope and Charles R. Truex turn, written and rendered by Ang S. Hibl 
originated the idea of the Pion ers’ Association Crene participate ereo] ( 
Thomas Sherwin, chairman of the Board of Dire ny pi ( elating th ( 
he New England Telephone & Telegraph Company, is well as 1 enesses 
ected temporary chairman and Henry W. Pope temp identified e\ ) 
secretal eral Sherwin delivered an address pictures were rec 
ele 1Tté whicl 1 anetnt officers eT elect en ( ( "ECE 
| electi esulted as lov e \WVe ( ( , 
I’re ( Pheodore \ Vall Bost ( ( 
I H Bethe \ \ I \\ (a \ ( ( 
i, (ua = Suni { PO I > Dy = 
secre al reasure Hen \\ e. Ne \ Cx 
\ } ( ¢ nimiuittee¢ th is D LOCKW \ 
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Preservative Treatment of Poles 
Compiled by William H. Kempfer* 


RESULTS OF TREATMENTS, BY SPFCIES. 
Chestnut. 

Brush Treatments—Brush treatments 
with chestnut poles. As an example of 
obtained and because these poles will be referred to 
again the treatments which were made at Pisgah, 
N. C., are given in detail in Table 7. The poles were 
treated for a distance of 6 feet, beginning 2 feet from 
the butt. 


TABLE 7.—AMOUNT OF PRESERVATIVE ABSORBED IN THE BRUSH TREATMENT 
or CHESTNUT POLEs aT PiscanH, N. C. 


were made 
the results 


-——— Absorption per pole———, 

Number Average Maximum Minimum 

Preservative sold as— of-coats Pounds Pounds Pounds 
Avenarius Carbolineum ......... 2 4.1 6.1 2.9 
Avenarius Carbolineum .......... 1 3.7 4.6 2.4 
ie Ee Sa GARNIER. 6c oa cinee ne 2 4.2 5.5 3.1 
ee er eee ee 1 3.2 3.9 2.5 
PN. (6 dad50 a6:b-0 Ast igh e ums, 3 6.7 9.0 4.9 
ee eee ee 2 7.0 10.6 4.3 
IR 50 6c. 5, Winnie gig Aideala a ar e-emar’ 3 6.5 3 3.8 
Oe ere re re ee Te 1 5.1 5.5 4. 
Imperial Wood Preservative...... 2 5.4 7.0 3.8 
RE: Ninowmiaknnedbeu aan aeeus dan 2 6.4 8.4 4.5 

BOP cet anedscesesanweabiawedtnass 1 7.0 


The thin sapwood of chestnut has a tendency to 
scale off after the pole has been exposed for some time 
to the weather. An inspection of brush-treated chest- 
nut poles shows that in certain cases the failure of the 
treatment was due to this cause. Possibly better re- 
sults would be secured from brush treatments if the 
sapwood were shaved off for a few feet above and be- 
low the ground line, so that the preservative would be 
applied to the more firm heartwood. 

Tank Treatments.—Table 8 shows the results of 
the treatment of chestnut poles at Parkton, Md., with 
creosote, by the open-tank process. 





TaBLe 8.—ABSORPTION AND PENETRATION OF CREOSOTE IN THE OPEN-TANK 
TREATMENT OF CHESTNUT PoLEs, PARKTON, MD. 
———Treatment——— ——, Number 
Tempera- of rings Average Average 
Cooling Cold ture of in outer penetra- absorp- Basis 
Hot oil oil oil hot oj inch tion tion poles 
Hours Hours Hours °F Inch Pounds Number 
10 14 4 228 10 0.30 20.7 16 
8 14 223 10 .29 21.3 8 
6 14 225 8 .34 23.6 24 
4 14 a 225 s .33 20.9 24 
6 2 229 9 34 21.3 24 
4 2 231 7 38 20.6 16 


[It appears from this table that four hours in hot 
oil gives nearly as good a treatment as a longer period 
and that by changing the poles to the tank containing 
cold oil as good results are obtained in two hours as 
by leaving the poles in cooling oil over night. The 
penetration in all cases was small, averaging from 0.3 
to 0.4 of an inch. No tests were made with shorter 
periods of treatment, but it is probable that for prac- 
tical purposes an efficient treatment can be given well- 
seasoned chestnut poles in a somewhat shorter period 
than six hours. Poles with wide annual rings and wide 
sapwood absorbed more oil and showed a deeper pene- 
tration than those having a slower growth and nar- 
rower sapwood. 

SOUTHERN WHITE CEDAR. 

The white cedar of the South, or “juniper,” as it 

is commonly called by telephone men, is used locally 


United States Forestry Service Bulletin No. 84 Concluded 


*From 


October 


from 





to a considerable extent for poles. The woods known 
under the general name of “cedar” comprise a number 
of distinct species and differ in their durability, the 
white cedar of the southern swamps being somewhat 
less durable than the cedar of the Lake states. 

As in the case of chestnut, a 6-foot 
treated, between the 2-foot and 


Space Was 
8-foot points at the 


base of the pole. The results are summarized in 
Table 9. 
raBLeE 9.—AMOUNT OF PRESERVATIVE ABSORBED IN THE BRUSH TREATMENT 
OF SOUTHERN WHITE CEDAR at WILMINGTON, N. C. 
-———Absorption per pole ——~ 
Number Average Maximum Minimum 
Preservative sold as— of coats Pounds Pounds Pounds 
Avenarius Carbolineum ...... cae 3.6 4.7 2.6 
S. P. F. Carbolineum... data esia’ Te 3.7 E 2.8 
| ee eae Ki rer 1 1.6 1.f 1.6 
Spirittine .... Oe in wade 3 4.7 9D 4.1 
CED ccesees vas seenanath ean 2 4.9 6.4 3.3 
| a oe pe oe a aks Poe 3 g.0 5.6 
Imperial Wood Preservative...... 2 4.4 5 3.4 
COG véacce aed se ees ae enwee 2 6 7.4 4.5 
2 a eee sp a: okie aris 1 7.0 
NORTHERN WHITE CEDAR. 


This species is very commonly used for poles 
throughout the central and eastern portion of the 
United States, and, together with smaller quantities of 
chestnut and oak, is the main source of supply for 
these regions. Of the three and three-fourths million 
poles purchased in 1909 by telephone, telegraph. elec- 
tric power, and steam railway companies, two and 
four-tenths millions, or about two-thirds, were cedar 
While the statistics do not separate the northern white 
cedar from other timbers known commercially as cedar’ 
it is certain that by far the greater number are of this 





Butt, 10 Inches in Di- 


Sectior . : 
eosote: Open-Tank Treatment. 


Fig. 7.—Cross 
ameter, Showing 


f Western Red Cedar Pol 
Cr 


Penetration of 


species, the principal source of supply of which is in 
the states bordering the Great Lakes. It makes a very 
desirable pole, since it lasts from twelve to fifteen 
years untreated. Northern white cedar is a high- 
priced pole timber, however, and it will undoubtedly 
pay to apply preservative treatment to increase the 
durability of the poles and thus decrease the annual 
service charge. The treating experiments included 
brush treatments with creosote and with carbolineum, 
and open-tank treatment with creosote. The poles 
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were seasoned until approximately air-dry and weighed from hot to cold oil. 
2214 pounds per cubic foot at the time of treatment. that by a change of baths the res 

Brush Treatment.—The preservative was applied ing over night could | 
to the butts between the 2-foot and 8-foot points. hours 


+4 
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penetration was obtained in the heartwood. The 
shorter periods of heating (with the long cooling 
periods) give nearly as good results as longer periods 
of heating. 

Good treatments may be given in three hours 
(two hours hot and one hour cold), but the results do 
not average quite as high as in some of the longer 
treatments. The six-hour treatments (four hours in 
hot oil and two in cold) seem to give as good penetra 
tion as cooling over night, and to accomplish this with 
the absorption of a smaller quantity of oil. 
the irregularities in results, the best period of treat 
ment is not definitely determined, but it is believed 
that for very dry poles the shorter treatment will prove 
satisfactory, while if the timber is not so well seasoned 
necessary to prolong the treatment. The 
illustrated in 


Because of 


it will be 
effect of the degree of seasoning is 


lable 14. 


PABI 14 EFFECT < DEGREE F SEASONING nw ABSORPTION AN PENI 
y CREOSOTE IN THE TREATMENT OF WESTERN Rep CEDAR PLEs,a@ 
Weight Abs tic P s 
etore t a w pe le Pene erag 
Pounds P I es N 
~ 2 3 } ‘ ; ] 
} 24-25 4 0 f ) 
~ S 8 4 7 ( 
Treatment consists f < \ Ss 


ng overnig 

While the poles used in obtaining these averages 
did not all have the same period of treatment, the same 
range of treatment applies to each of the several 
eroups. Other treatments were made, the results of 
which do not exactly coincide with those here given, 
but notwithstanding the great variability in individual 
poles the table serves to illustrate the relative absorp 
tive power of the poles in different stages of seasoning. 

Tank Treatment with Zinc Chlorid—A number ot 
treatments were made with zinc chlorid solution, most 
ly in long runs, keeping the bath at 212 degrees F. for 
from four to seven hours and allowing the poles to cool 
in it over night. The absorption obtained are sum 
marized in Table 15. 


\BSORI N Zi? CHI » Ss 
rF WeESTE Rep ¢ \ Pot 
Weight per D f € \verag 
I 2 foot be I es Ss 
treat w iv ged H I ( ng 
I Nu H Hours P 
Cass g Ove ght 
Wir i f 
~¥ ~ { $5 


15 illustrates the variation in amount of ab 
solution obtained with poles 
in several stages of seasoning. As a rule, the absorp 
tion of zine chlorid solution was slightly higher than 
. creosote for the same period of treatment and 


lable 


sorption of preservative 


increases, other things being equal, as the moisture 


W OC dd decreases. 


[In a few treatments, the poles, instead of being left 
ver night in the cooling solution, were removed from 
the hot bath after from two to six hours and trans 
ferred to cold solution, in which they were left stand 


ing from one-half to two hours. This method resulted 
average absorption of 28 pounds solution per 
pole. In the treatment of western red cedar poles with 
zinc chlorid the aim should be to secure a complete 
The strength of the solu 


In an 


saturation of the sapwood. 


tion need not exceed 5 per cent. 
Other 
‘rude 


tained. 


with 
| 


1) 


“reatment.—A few were made 
petroleum, but very little penetration was o 


Poles seasoned until they weigh 25 pounds or 


tests 
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less per cubic foot may be given a combination creo 
sote and zinc chlorid treatment by heating them in a 
creosote bath and then changing and allowing them to 
cool in the zinc chlorid, but poles first treated with 
zinc chlorid solution will take very little creosote 1 
dipped into the oil while they are in a saturated con 
dition. However, such poles may be all 

out and may then be dipped into a tank of heavy 

or receive a brush treatment. A treatment of this 
character ought to prevent to a large extent the leac! 
ing out of the zine chlorid. 


wed to dry 


LOBLOLLY PINE. 


The pines are much used for poles in thi 
but, with the exception of the resinous heart of long 
leaf pine, are not durable unless treated with preserva 
tives. 


of impregnation is very desirable if preservative tre 


Loblolly pine because of its cheapness and ease 
o | i 


ment is contemplated. Moreover, its distribut eas 
f reproduction, and rapidity of growth insure ead\ 
and cheap supply. 

When this timber is used it is necessary to tr 
the entire pole instead of only the butt, especially 
the warmer and more humid localities of the S 
(he pressure method has ordinarily been used 
mercial plants, but good results art btained in the 
treatment of loblolly and other sap pines without pres 
sure, or with very light pressure. \ nonpressurt 
plant, designed by the Forest Service for the treat 

j poles, vas recently erected at Win ( | 
penetration of 2 inches in seasoned poles may be 
tained, with an absorption of from 8 to 12 
creosote per cubic foot. These results wet btaine 
by treatments consisting of an initial hot bath, a sl 
cold bath, and a final heating. From f 
are required for the treatment, which px : 
per day, working one shift only. Fig. 9 s vSa : 
section of a pole which had received a treatment of 10 
pounds per cubic foot and showed a1 ( 
tion of 134 inches 

CYPRES 

ypress is usually considered a durabl nad 
the heartwood is, in fact, one of the most 
our native species. lhe sapwood, however cle iv> 
quickly, and this seriously weakens the pol Phe 
width of the sapwood on pole-size trees is f1 thre: 
fourths of an inch to 114 inches. Whil sts ha 
been made by the Forest Set ( s unders 
the sapwood cypress is easily impregnate 
treatment should extend ioh enough I prevent 
erass or bushes from coming in imm« te 
with untreated wood, as decay, if it once get 
hold in the sapwood, seems to have a tendency to « 
tend upward on the pole. Cases have een lle 
the attention of the Forest Service where the sapw 
of cypress poles deteriorated th ¢ ( 
sects while the poles were piled awaiting shipmet 
the bark is completely removed and the piles ar 
on skids over dry ground or raised out of reach of th 
water in swamps, this trouble may usually be avoided 

COST OF POLE TREATMENTS 

Tank Treatment with Creosot The cost of cre 
sote in carload lots (including transportation) may be 
placed at 10 cents per gallon for points east of the 
Missisippi River and in the vicinity of the Gulf ports 
west of the Mississippi. West of the Rocky Mountains 
the cost may be placed at 20 cents per gallon he 
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est on the investment is included), since a shorter time 
must elapse before the benefits begin to be realized. It 
is also obvious that, where the initial cost of the timber 
and of the setting are high, prolonging the life of poles 
results in greater financial benefit than when these 
costs are more moderate. 

In Table 16 the annual cost of treated and un- 
treated poles is compared, assuming as a basis of the 
computations representative values in typical localities 
for each species. For example, the cost of a western 
red cedar pole is taken at southern California coast 
cities, of lodgepole pine in the Rocky Mountain region, 
and of loblolly pine in the South. 


RELATION OF PRESERVATIVE TREATMENTS TO POLE SPECIFI- 
CATIONS. 

It is the practice in pole specifications to require 
poles of larger diameter than the actual service re- 
quires, in order that a certain amount of deterioration 
by decay shall be allowable before replacement is 
needed. For example, if it is computed that a circum- 
ference of not less than 28 inches of sound wood in the 
pole at the ground line is required to support the strain 
to which the line is liable to be subjected, and the poles 
used have a circumference of 36 inches at the ground 
line, then 8 inches deterioration, or the equivalent of 
a depth of decay of approximately 114 inches, is allow 
able before replacement is required. Pole users are, 
therefore, paying money that might more profitably 
be spent for preservative treatment, for poles of large 
diameter in order to secure longer life in that way. In 
short, the possibility of using lighter poles and giving 
them preservative treatment, so as to maintain their 
full size and strength, merits the attention of all pole 
users. 

SUM MARY. 

The more important conclusions from the investi 
gation discussed are: 

Seasoning of poles reduces their weight, common 
ly from 16 to 30 per cent, and even more for some 
species, with a corresponding decrease in the cost of 
transportation. Thorough seasoning is essential if the 
poles are to be treated with preservatives. 

In general, poles cut during the spring and sum 
mer lose weight most rapidly. Poles cut during autumn 
and winter lose weight less rapidly, but more regularly. 


1 


[oo rapid seasoning may be detrimental to the timber 
by causing excessive checking. 
' Shrinkage of poles during 
ind does not exceed 1 per cent on the circumference. 

A simple and inexpensive way of using a preserva- 
tive consists in applying it to the surface of the pole 
a brush. Butt treatments made in this manner 
with a good preservative may be expected to add two 
to three vears to the life of the poles and more than 
repay their cost, but are not as effective as impregnat 
ing the wood with the preservative. 

Impregnation of many pole timbers, especially the 
apwood of round timbers, may be successfully accom 


seasoning is very slight, 


with 


plished in open tanks, without the use of artificial 
pressure, by immersions in hot and cold preservative, 
the cold following the hot. 


The open-tank process for the treatment of poles 
has the advantage that it is possible to apply the 
preservative to the butts only, with a great saving in 
the amount used. Plants for butt treatments may be 
constructed in a simple and inexpensive manner. 
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Preservative treatment is profitable financially, the 
increased durability of the timber decreasing the 
annual service charge. Relatively greater benefits are 
derived from the treatment of nondurable woods than 
from the treatment of those which great 
natural durability. 

Preservative treatment makes possible the use of 
poles of smaller butt circumference, since allowances 
usually made for deterioration by decay need not be 
considered, when it is certain that the full size and 
strength of the poles will be retained through a long 
period of years. 

By the application of preservative treatment, many 
species of timber not naturally durable and formerly 
not considered suitable for poles may be used for this 
purpose, thus opening up new sources of supply, and 
greatly relieving the pole situation from the threatened 
exhaustion of those woods now most commonl\ 


p* ySssess 


used 


Telephones in Japan 
\s is shown by the following table, the telephone 
business increased rapidly in Japan during the last 
five years. 


] ‘ 
Nas 


Year. Cut 
1906 TTT . iia 4 ( 
1907 5,62 
L908 me seem 
1909 See 127626 
1910. SEER NS 5s : .. . -126,720 


The increase would probably have been more rapid 
if the facilities were more adequate for taking care of 
a bigger business. As it is, the present telephone equij 
ment, while giving nominal satisfaction, is so inadequate 
that it is the intention of the authorities to double th« 
present equipment inside of the next six years. 


noying delay is met with. An applicant must wait for 
months before having his attended to. As a 
result, high prices are frequently paid for a telephon 


request 


connection when a subscriber is ready to part with 
use. 

There are no towns in Japan of over 10,000 popula 
tion that do not have a telephone service. Five American 
electrical equipment houses have representations in this 
district. Large quantities of electrical equipmer é 
now manufactured in Japan through the enterpris¢ 
Americans in connection with Japanese capital and labor 


The telephone business of Japan is‘in charge of th 


Imperial Government, there being no private lines \ 
a rule, when new equipment is needed the Government 
invites bids for the apparatus, although in s 
this is restricted by stating in the call for bids, the 


‘companies whose products will be accepted 
companies Whost products Wi be accepter 


Telephones in Peru 


The Peruvian Telephone Company is the largest con- 
cern of its kind in Peru, having control of the system of 
Lima-Callao and the suburban towns. There are, how- 
ever, many smaller concerns throughout Peru, intercon 
necting the various towns of the coast with the interior 
communities, but there are no compiled statistics what 
ever of these. The total public telephone mileage of all 
Peru on June 30, 1909, was 6,474 miles. 

The rates charged by the Peruvian Telephone Com 
pany for telephones in business offices is $54.74, and for 
private offices, $30.41. The net profits of the company 
in 1909 were $24,896, and in 1910, $23,315. 
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A Wireless Telephone Across a River 

NY ordinary telephone may serve also for wireless 

communication across a river, says Popular Elec- 
tricity. The accompanying sketch illustrates how the 
connections are made to arrive at this end. The theory 
is as follows: 

The electric current always seeks to travel the shorter 
way, if two ways are open to it. Thus it has been fre- 











Wireless felephoning \cross a R vert 


quently and successfully shown that such a wireless com- 
munication across a river is by no means a difficult task. 

Two plates A and B are suspended in the water of 
one side of the river. The distance between these two 
plates should exceed the width of the river at the point 
where one wishes to establish a wireless communication. 
The same holds true of the station on the other shore of 
the river. There, too, the plates C and D should be 
plunged to the bottom of the river sands at a distance 
from each other exceeding the width of the river. / and 
F* are the batteries. Care should be taken as to the con- 
nections. If the negative pole of one battery is next to 
the plate leading directly to the river, then on the oppo- 
site side of the river the wire leading from the battery 
direct to the plate should be positive. In the illustration 
this is clearly brought out, for if the pole connected to B 
is negative then the pole connected and leading to D 
should be positive. 

In order to ring up it would be more satisfactory to 
use a high-wound magneto, but with sufficient battery on 
each side an ordinary bell may be made to ring quite 
easily. E and E* may be ordinary house telephones with 
good microphones. 


Making the Telephone More Convenient 
HE accompanying diagram, taken from Popular Elec- 
tricity, will show how an ordinary telephone, when 
the batteries are in the same box, can be moved instantly 
from one place to another, as from the parlor in the day 
time to the bedroom at night, or out in the barn or 
workshop when more convenient. 
Procure six pieces of brass 1 by 3 inches and about 
s-inch thick and fit four of them up as follows: 
binding screw to one end, then drill a 3/16-inch hole, 
about an inch from the other end and put in a close- 
fitting round-headed brass wood screw, leaving the head 
out a trifle more than the thickness of the brass pieces 


S¢ der a 
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Then drill and countersink a 
hole for a flat headed wood screw close to the binding 
screw and between it and the other screw. 

Take the other two pieces and drill a hole in each, 
about one inch from the end, large enough to allow the 
head of the brass screw to go through, and cut a slot 


and solder it in the hole. 


T 


about 1% inch wide, from the hole to within inch of 
the end, then drill and countersink at the other end for a 
flat headed wood screw, which should be long enough to 
go nearly through the baseboard of the telephone box. 
Screw the pieces to the upper corners of the baseboard 
with the slot pointing upward, leaving the round hole a 
trifle above the top of the baseboard. Then drill a hole 
for a 3/16-inch stove bolt through both brass and base 
board, and countersink the brass and put in a flat-headed 
stove bolt long enough for two washers and the nut on 
the front of the board, which makes a binding post, and 
run a wire from this to the regular binding post of th« 
telephone. Place the telephone where you want it and 
mark the exact center of the slots at the top and make a 
hole with a brad awl and set the brass screws of the wall 
pieces in the holes and put in the wood screws. If the 
brass 






screws are in the right place you can hang the 
telephone on them, and it will cause the screws to slid 
4/NE WIRE 
~ fa § J 
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into the slots, locking it on the wall and making a good 
electrical contact. 

Put up the other two pieces at the other location and 
connect up the line the same as a regular bridge 
phone system. 

As many locations as desired may be fitted up, be 
cause when the telephone is removed it breaks the con 
nection. 


7 
tele 


The telephone system in Saskatoon, Canada, is 
being taken over by the Saskatchewan government, 
and will be converted into an automatic system. 
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Grounding Wires after the balloon had risen. The drawing shows the com 


pleted arrangement. The object of the tests was to di 


faye a ground wire is to be connected to a pipe th 
"ree ver with how simple means picki p of messages 

and no ground clamp is available the method de- . f a as ‘ , 5" 
E , . ’ . ‘ Was possible \ Schloemilch cell Wa used a receiver, 
cribed in Electrical World can be used. A length, pos 1a: 1: , 

> ¢ ile ee re 499 , and this was connected direct to the antenna, as shown in 
sibly 3 feet, of the ground conductor is “skinned” and ; , , : , ; 
uh : “eee the drawing to the right in order that the room taken 
caretully scraped or cleaned with fine sandpaper. The arg ee t Uycet. ol 
ae . ' 1 3 : , ‘3 ; ’ snouid e as tie aS PoOssIDI¢ Wit tn al invement 
pipe on which the connection 1s to be made is filed bright ? 
and clean for a distance of several inches and “tinned”’ ; a 
é nah 8 4 v4 
it the connection is to be soldered. Then the bared end 
of the conductor is arranged, on the brightened portion —. 


of the ground pipe, as indicated in Fig. 1. The free 4 


end of the wire (c, c, lig. 1) 1s then served around the \ ae 
Ground e' f 
Conuuctoi F 
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Digest of Foreign Telephone Literature 


Translated for Our Readers 


rHE PHASOPHONE. 
HE latest application of the telephone to the electrical 
industry is the so-called phasophone, a new instru 
ment for controlling the operation of alternating current 
power plants. One of the most disagreeable things in 


central station practice is the breakdown of a portion of 


the service due to poor insulation or other causes, and 
the maintenance of a perfect insulation is one of the main 
features of good control. Usually notice is taken of the 
fault only after the damage is done. The phasophone, 
however, is to give notice of any. threatening danger in 
insulation before it can lead to interruptions. It is then 
possible to locate the fault and remedy it. 

The phasophone consists in the main of a good mica 
condenser, a telephone, a spark micrometer and a resist- 
ance of one megohm, which must be non-inductive. <A 
central terminal at subdivision of two high tension 


Zz 


condensers has the value of in relation to the two 
) 

connecting phases of the three phase line system, and 
L 
i 

the valuc sin 30° towards the earth, and the valu 
13 

FE sin 60° towards the phase of the system which is not 


connected to the phasophone. The middle terminal leads 
across an induction coil through a telephone with very 
tOW 


resistance to earth. The capacity current is usually 
energy retain the 


one phase ahead of the y current. To 
capacity current in this state the condenser is connected 
between earth and the current carrying wire (in a. c. be- 
tween any phase and earth), in this case the condense 
being connected to phase I. The energy of this condenset 
goes to earth by way of the non-induction resistance and 
the telephone and excites the telephone in a tone which 
ie number of periods at that time. The 
of the telephone receiver vibrates uniformly in 
of leal 


1 , 
corresponds to Tl 


nembrane 


a good system. But in case eaks. poor insulation, 
rk gaps, poor working of paralle! shunted motors, 
poor contacts, excessive use of excess voltage cut-outs 
the change of sound in the receiver is at once noticed 
The phasophone is especially usefu! for locating* leaks 
or faults in cables, which can be heard by the changed 


ase ent: res 
sound in the receiver. The 


1 


phasophone has five high 
high l 


voltage terminals. Between the and low voltag« 


terminals is a spark micrometer. 

To test a high tension system, cable, transformer, etc., 
one terminal is connected through the condenser to ground 
side of the reststance. The telephone is 
between the other side of the resistance and 
ground. It is best to connect the phasophone to the 
test line by means of a well-insulated staff, which elimi 
nates the of rubber gloves. Listening for faults 
should go on for at lease 10 minutes. During testing 
the connection with the high tension line must not be 
broken, otherwise sparks will be caused which will be 
heard in the telephone as a sharp, cracking noise. The 
telephone is direct connected with earth and has only a 
very low voltage difference of one volt. If, after 10 min 
s’ testing, the sound in the receiver is still uniform, 


1 
hig 


and also to one 
connected 


use 


ites 


certain that there is no fear 


Elek Kraft. 


the Operator may be 
trouble for the day. 


PHI RELATION BETWEEN LARGI 
‘D PRIVATI rFELEPHONI 


\ Gert 


a paper which 


rELEPHONI COMPANIES 
EXCHANGES. 


, \ 


an telephone engineer has recently written 
treats a question of controversy which 
has been going on for many years in both Germany and 
\merica. The problem is that of the relation and treat 
ment of private telephone exchanges as found in 


many 


plants, apartment houses and office buildings, independ 
ent of the large company. Prior to 1900 it was against 
the law in Germany to install telephones other than those 
owned by the public companies. But the law was re 
pealed, and since then the battle s been w igved betwe¢ 
the two interests 

The installation of private telephones and exchanges 
is a very profitable business and certainly aids in rapid 
communication between parts of a plant, as vit é 
outside subscribers hese priv: te ext ing \ il 
important place in the businesss world, and 
a grave mistake to abolish them altogethe1 But the 
main reas friction can be divided into two ] 
found first n the side of the priv ite exchar ges an 
second on the side of the large « nie 

The “st uble is found in inefficient a 
wiring systems used by small telephone manu é 
Itisaf t that the large telephone ) inies V ¢ 
very Seve les and set very Oo stand ls f the te 
phone instt ents. The lave VEVE forgott 
this is not ‘the only pat exchang ve ( 
no provision r proper w 1g \s a result 
tractors use poor material, ba: itio1 id the t 
ind inte iptions in thes re e. t ( 
1 part t e telepl e co é ( tt 
the privat ard cor give 
trouble é this 1 adop yl 
wiring sta 5, as 1s t case in the high tens 
nission systems and ele ohting 

The se ( le is with the elect 
who install the instruments. Investigat : Cx 
have shown t the se are 1n many cases ent 1 I 
of all rudime electric wirt 1i@ rules \\ ( 
wiring diagrams sent by the companies manuf o the 
telephone instruments. The remedy for tl d be the 
requirement of a license for any electrician v vishe 
to install private telephones. This is done in the case 
of automobile chauffeurs and other professional men 
and there is no reason why it would not be possible t 


1 


have these electricians pass an examination and give then 
a license before allowing them to insta 

The fauit on the side of the public corporation lies 
in insufficient 
enforcing the rules. t ru 
allowing private exchanges to be extended no 
than the building in which the switchboard is whi 
nects with the company’s lines. This is a bad 
it makes no allowances for special cases, like larg¢ 

mr 


t- lard nd in the lack F sanitarmity in 
standards and in tne iack OT uniformity 1! 


One of the w 





where several buildings are to be interconnected, which, 
however, cannot meet the letter of the law. It would 


be better to change the law, so that private exchanges 


could be connected only to such switchboards or lines, 
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which is moved by the intensity of the telephotographic 
currents flowing through it. This wire shuts off the light 
more or less from a certain spot on the cylinder, thus 
varying the amount of light transmitted to the sensi- 
tive layer. 

Belin has a more complex method. He allows the 
light of a Nernst lamp to fall upon a small mirror. This 
mirror makes rotations, responding to the influence of a 
Blondel oscillograph and the incoming currents, and cor- 
responding exactly to the uneven surface of the relief 
pictures. In this way a reflected pencil of light is thrown 
upon different places of a lens, which directs the light 
towards a definite spot ,where the light-sensitive cylinder 
at the same moment offers the spot which is to be in- 
fluenced by the photographic action. The cylinder grad- 
ually offers all of its spots to the rays. A blackened 
piece of glass is attached in front of the lens, and this 
absorbs the light more or less as it passes through the 
plate, and sends it to the final destination at varying 
degrees of strength. 

Baker, on the other hand, works with electrochemical 
reactions. He has a colorless electrolyte on his receiving 
cylinder, upon which a dark spot is produced by a metallic 
point in contact with the same every time that a current 
impulse is sent through. 

In the field of television Rigoux and Fournier are 
the foremost exponents. They threw a real image upon 
a surface composed entirely of selenium cells. A con- 
ductor passed through each cell to a receiver. Later the 
inventors adopted the successive transfer in order to 
avoid too great a number of wires. The wires from 
the selenium cells were concentrated at the transmitting 
stations in the segments of a distributer, which trans- 
ferred the various currents by means of one long-distance 
line. 

Rosing uses a photoelectric cell of very rapid action, 
made of a glass ball containing Rubidium amalgam, 
which is charged negatively and produces an electric 
current on action of light, which is proportional to the 
intensity of the light. The image from the object falls 
upon a polygon mirror, is reflected by this upon a sec- 
ond one, and then projected upon a surface, which has 
a small opening, beneath which is a cell. That point 
of the image becomes photoelectric which is in front of 
the opening, as the mirrors rotate in such a way that 
the image describes a zig-zig line on the surface with the 
opening, all of the points are gradually brought in front 
of the critical spot. 

At the receiving station Rigoux and Fournier allow 
the telephotographic currents to act on polarized light by 
means of an electromagnet. As soon as a current ap- 
proaches, the light rotates more or less and the various 
selenium cells cause a certain amount of radiation at the 
receiving station, which is directed to the proper spot 
by means of a rotating disc. 

Rosing uses a Braun tube and allows a pencil of 
cathode rays to work on a fluorescent surface. The light 
intensity varies, the condenser governing the strength 
of the light changes. The direction df the rays is gov- 
erned by two electromagnets, both of which are con- 
nected to polygon mirrors. Induction spools at the trans- 
mitting station govern the position of the image to be 
transmitted, or the different spots of the mirror. The 
rays are thus directed to that spot in the fluorescent 
area, which corresponds to the original image, which is 
acting on the intensity of the radiation by means of the 
selenium cell. 

Both of these systems have been described in past 
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numbers of TELEPHONE ENGINEER, where more complete 
descriptions can be found, as the above is only a gen- 
eral outline of the principles involved in the various sys- 
tems.—Zeit. f. Elek. u. Masch. 


Act Compelling Interchange to Be Tested 


There is more than local interest in the case of the 
Kilbourn Mutual Telephone Company against the New 
Ashley Telephone Company, the Sunbury and Galena 
Telephone Company and the Citizens Telephone Com- 
pany ; Major George Owen Squire of the United States 
commission to compel physical connection and inter- 
change of service under the telephone sections of the 
Winters utilities act. 

Intention to make a test of the constitutionality of 
the act, or of the sections which-compel interchange of 
service, is disclosed in one defense set up in the an- 
swers. It is claimed the provisions for physical con- 
nection contravene constitutional guarantees. 

Another interesting legal point, that probably will 
reach the courts, is whether an unincorporated con- 
cern can claim the benefits of the telephone sections, 
compelling interchange of service. The interest in this 
lies in the fact that there are scores of little unincor- 
porated farmers’ lines over the state and under pres- 
ent arrangements many of them have been connected 
with independent companies, which were anxious for 
their support in their fight against the Bell companies. 
With physical connection between the Bell and Inde- 
pendent companies, thus leaving what is practically 
only one local company in the field, farmers would be 
at the mercy of the larger companies. While they 
might still have their lines it would virtually be im- 
possible for them to get anywhere except in their own 
local communities. 

It is further contended that the 
without authority and there is no public necessity for 
the connection. 


commission 1s 


Automatic Telephone Message Recorder 


\n apparatus recently invented by Albert 
gartner, of St. Gall, is said to record telephone commun1 
cations in the absence of the person called up and to 
actually reproduce them when desired. While the ap 
paratus does not apear to be very complicated, it is never 
theless most ingenious, consisting of a miscrophonic tele 
phone and a dictating machine with cylinder and soun 
interceptors. The receiver having been left unhooke¢ 
by the absentee, the spoken words are recorded on the 
cylinder which is set in motion, and upon his return the 
instrument reproduces the message. 

At the moment the call is made from the 
station the circuit (consisting of the line wire, the coil, 
and the pawl) is closed, the pawl being attracted to the 
electromagnet in the cell, the ratchet wheel of the talk- 
ing machine is released, the recorder cylinder being thus 
set in motion. The pawl is so pivoted that its tendency 
is always to gravitate away from the electromagnet and 
engage itself with the ratchet wheel, so as to prevent the 
rotating of the cylinder. During the period a message 
is being received, however, the pawl is attracted by the 
electromagnet. When the connection is broken the circuit 
is interrupted and the pawl falls by its own weight onto 
the ratchet wheel which is fixed to the cylinder, and 
thereby the rotary motion of the latter 1s prevented. 


Baum 
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ubs his freshest bruise. It is true that some suc ibution vires, because they did it thi 
esses are larger than others, but vou can usually It was during these jacl l] ides days 
trace the difference to looks. Bulk counts \bbott married the Chicag New York 
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must have his pipe and his day dreams. Abbott 
wouldn't live in New York on a bet. 

There are a few of the old guard who charge 
Abbott with being a grouch. Don’t you believe it. 
Chicago has been good to Abbott and it isn’t good 
to anybody who can’t smile as he rubs the 


Spe ts, 


sore 


Telephone Transmission Engineering 

\ large audience gathered at the October meeting 
of the Washington Section of the A. I. E. E. to hear 
an address by Dr. F. B. Jewett, transmission and pro- 
tection engineer of the American Telephone and Tele- 
graph Company, on “Telephone Transmission En 
gineering.” The title of the paper, as explained by the 
speaker, might well have been made to embrace both 
telephone and telegraph transmission engineering, so 
extensive and important has become the application of 
simultaneous simplex and duplex telegraphy to tele- 
phone circuits. 

\ brief outline was given of the scope of the en 
gineering work which is carried on by the engineering 
departments of the American Telephone and Tele 
graph Company, and the several operating companies 
of the Bell telephone system. A great deal of fundas 
mental research and investigation is done by the en 
gineers of the American Telephone and Telegraph 
Company, while the field tests of new apparatus and 
methods are made by the engineers of the operating 
companies and many important improvements and 
ideas come from this latter source. 

Referring to the necessity for “telephone trans 
mission engineering,’ which has been recognized for 
nly some ten years past, Dr. Jewett called attention 
to some of the difficulties which encountered in 
telephone transmission, but which are not met in pow 
er transmission problems. In the former, not only 
must an ample amount of energy be transmitted to the 
farther end of the line, but the form of the wave, which 
ymplex, must be accurately preserved. Again, 
vhile with power transmission only one or a few fre 
quencies are used, a telephone circuit must be designed 
and while 


are 


IS very c 


to carry a very wide range of frequencies; 


ower transmission lines are but a fraction of a wave 


I 

] ort} lan< +e] | . o¢ : : 1; : aCe + 
length long, telephone transmission lines, on account 
f the great distances covered and the relatively high 
frequencies which are employed, are many wave 


Then, too, each telephone station in the 
both generator and motor, and capa 
ble, at any instant, to act efficiently as either a generat 
ing ora receiving station. Finally, this generating and 
iving must be so designed and con 
t it can be satisfactorily handled not by 

experts, but by the untrained public. 

The adoption of standards of transmission was 
discussed and attention was called to the large num 
er of different kinds of circuits which are now 
der to give transmission of the proper grade between 
the various system. At the present time 
paper insulated cables are being used with conductors 
from No. 22 to No. 10 Brown and 
For a given telephone area such as a 


leneths long. 


vstem must be 


recelving apparatus 
’ 
1 


structed thi 


used in 


parts oft a 


VaT1OUuS S1ZeSs 


Sharpe gauge. 


large city, and its suburbs, the transmission problem 
‘onsists principally in determining how a given grade 
| transmission which has been decided upon can be 
civen at the 
making 


It is customary in 
definite telephone 


lowest annual cost. 


transmission studies for 


TELEPHONE ENGINEER. 








VoL. VI, No. 6. 





areas to anticipate the requirements of the community 
by approximately fifteen years. For local service approxi 
mate forecasts for this length of time are made with 
reasonable reliability, but for toll and long distance 
service the future requirements are much more un 
certain. 

Referring specifically to the New York-Washing 
ton underground cable which is now being laid, D1 
Jewett spoke of the satisfactory basis upon whicl 
mathematical investigation of telephone transmissio1 
phenomena has now been placed. So definite and r 
liable are the formulas whicl ped f 
telephone transmission through circuits in open wir 
and in cable, unloaded and loaded with Pupin in 


have be en de Ve ] 


tance coils, physical and phantomed, both with 
without provision for simultaneous telegraphy ov: 
the same wires, that in the case of this enterprise 


which 
only for cable and loading coils, but for the extensi 
ot the underground conduit system from \Vilmingt 
to Washington, the appropriation had been n 

large expense incurred before the cable had been 


ually designed, and its installation is being completed 


involves an exceedingly large expenditure n 


in full confidence that the actual results in the ( 
of transmission which will obtain wil ditt 
than a few per cent from the calculated results 

The paper was discussed by Mr. H. M 
transmission engineer of the Bell Telephone ¢ 
of Pennsylvania; Mr. P. G. Burton, plant s 
ent of the ¢ hesapeake and Potomas lelepl one ( 
pany ; Major George Owen Squire of the United Stat 


Signal Corps, and others 


Rate Reduction Overruled in Los Angeles 


The suit begun a Ca ago D tiie te 
Telephone & Telegraph Company against thi 
Ss \ngeles t revent the enforces ent of the é 
luction ordered by the city coun \ $1, 19 
iS be l S | sed b agreemel \ O ( 
of experts, the city attorney decide I 
| yssible to fend the re iced rates as aft c 
return on investment \ccordingly the « 
nd the company’s attornevs agreed t 


} ’ ' > Lh > 6 . ] ri | 
In the meantime the Board o Pub [ S | 
1 ee ile ] + 

\ngeles had r mended the | rates 
council accepted finally. ne stipulation §s¢ Oo the 

- neal Sank a <P © eee Se re 
suit provides that the city shall pay $950 cos 
orders the payment t the compan O! the ed 
monev held up during litigation. bein SAA (WY 
HOME’ iC id LLID GTi lilist all 9 Cill ‘ Tt. 

‘ 

enting tne rere betwee ( 

vhich the city « il attempted to « 


International Telephone Lines in Europe 


bill concerning the establishment of telephone 


veen Milan. Zurich, Basel, I: 


l 
I 
1 
i 


D1lii CONCET 


munication bet 


Berlin has been passed by the Italian Parliamen ( 
proposals for the new lines have to be ratified by the 
authorities in Germany, Italy and Switzerland, but thi 
is said to be a mere matter of f and S 

work may soon commence. The shortest course between 
the different places will be followed, railway lines ane 
highroads not to ke considered in routing. Phe né 
from Milan to Base: and from Milan to Basel and Frank 
fort will probably pass through the Simplon and via 
Lausanne, whence the shortest route will be taken t 
Basel. 
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The Law and the Telephone 


By E. J. Wenner 











refused to do until relator paid his arrears for the months 
of September, October and November, amounting, including the 
50-cent charge because of nonpayment in advance to the sum 
of $9. Relator refused to pay such sum, and again, on Decem- 
ber 23rd, requested such change to be made, accompanying his 
request with a check for $10. This request was refused by the 
company; it then claimed an additional $3 for the December 
rental. Relator then sued out this writ of mandate, which, being 
granted by the court below, the company appeals. 

The contention of relator, and the theory upon which the 
court below granted the writ, is that, inasmuch as the fran 
chise under which appellant operates in the city of Seattle 
provides that the rates established by such franchise, including 
a $2.50 monthly rate for a one-party residence line, shall be 
the maximum charge, the appellant is not justified in its charge 
of an additional 50 cents, when the regular monthly rate is 
not paid in advance. It will not be doubted that a telephone 
company has the poewr to establish rules and regulations for 
the operation and conduct of its business in a given territory, 
when such rules and regulations are reasonable in their require 
ments, and not in conflict with any provision of general law 
1 any special provision of the franchise under which it obtains 
and exercises its rights in the territory. Telephone compa 
nies, being public service corporations, are charged with certain 
public duties which they may not refuse, and any rule or regu 
lation which falls within the character above referred to, which 
is reasonably proper and necessary to enable them to fulfill 
and discharge these public duties, and render the public efficient 
service will be enforced. A rule requiring the payment of its 
monthly rentals in advance is a regulation of the permitted 
character, and so is the future regulation that, unless the service 
is paid for in advance, it may be denied. The company being 
bound to render the public efficient service, it has the right to 
enforce such rules as will provide for the prompt payment of 
its rentals, and thus provide for the securing of funds witl 
which it may insure and protect the efficiency of its plant and 
keep it at such a standard as will enable it to discharge its 
public duties when called upon to do so, either voluntarily at 
the request of the individual, or involuntarily at the command 
of the courts. Being a public service corporation, it is com 
pelled to serve the individual when such service is demanded 
but this does not take from it the right to demand that the 
continuance of such service be conditional upon the prompt pay 
ment of a reasonable rental, which shall be sufficient to enable 
the company to render an efficient service to its patrons, and at 
the same time provide a reasonable profit for itself. This is 
the reasoning upon which the courts have held companies of 
this character justified in withdrawing their service when 
their charges are not promptly paid, or where a regulation fairly 
and generally beneficial to the company and its patrons remains 


uncomplied with. Rushville Co-op. Teleph. Co. v. Irvin, 27 
Ind App., 62, 59 N. E. 327; Hewlett v. Western U. Teleg. C 
(C. C.), 28 Fed. 181; McDaniel v. Faubush Teleph. Co., 32 Ky. 


f & Teleph. Cos., 341, 352 


Rep. 572, 106 S. W. 825; Jones Teleg. 2 
Manifestly, if all the subscribers of appellant continuously 
refused to pay their rentals in advance, and thus necessitated 
the employment of collectors, additional office force, and the 
incurring of other expenses incident to the collection of such 
rentals, the moneys thus expended must be taken from the rey 
enues of the company, and thus impair a fund to which the 
company must look for the expenditure necessary to keep its 
plant in the highly efhicent condition required and demanded 
because of the public nature of the service. It is therefore not 
unreasonable that the company adopt a rule and enforce 
regulation providing that the company adopt a rule and enforces 
a regulation providing for the payment of its rentals in advance, 
and for an additional charge in cash such requirement is not 
complied with. Such a charge is not an addition to the maxi 
mum rate provided for in the franchise. It is rather a charge 
for default and delinquency, which may be avoided by a com 
pliance with the reasonable regulation for the payment of rentals 
in advance. - 

There is some discussion in the briefs as to whether the 
50-cent charge is in the nature of liquidated damages for the 
breach of contract to pay in advance, or whether it is a penalty. 
It is immaterial what its nature may be, and we shall not 
attempt to critically analyze or define it. It was a proper regu- 
lation of the company, to assist in the prompt payment of the 
monthly rentals, and as such a proper and reasonable regulation 
it is sustained. It is not a fixed rate which much be paid to 
receive the service of the company, and which may not be 
increased from that fixed by the city in granting the franchise. 
It is rather in the nature of a regulation to insure the prompt 
payment of that fixed rate, beneficial alike to the company and 
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lacoma Hotel Co. v. Tacoma 
3 Wash, 316, 14 L. R. A. 669, 28 Am. St. Rep. 
516, the water company refused to supply water to 
company unless it paid its arrears in the sum of 


its subscribers. In the case of 
Light & Water Co., 
35, 28 Pac. 
the hotel 

$478.10, to which a penalty for such failure to pay was added, 


increasing the amount to $502; and the refusal was sustained 
as a proper regulative and reasonable requirement 

We have not referred to the fact that the franchise under 
which appellant first operated in West Seattle provides for 
the payment of the additional 50 cents in case the monthly 
rental be not paid in advance, preferring to rest our decision upon 
the reasons given, without deciding whether, since West Seattle 


became part of Seattle, the appellant’s rights in that territory 
are to be determined by its West Seattle or its Seattle frat 
chise. 


Special Toll Rates for Chicago Independents 


\t the call of the Illinois Tunnel Company, which 
operates the independent automatic system in Chicago, 
a conference was held in Chicago November 4 between 
the officials of this company’s telephone department and 
a large number of managers of independent telephone 
companies operating in Illinois, Indiana and lowa. The 
men were entertained at a luncheon given by C. O. Iris 
bie, president of the Illinois Tunnel Company, and wert 
shown through several of the new automatic exchanges 
of the company hey were impressed with the 
of the undertaking and with the earnestness of the com 


pany its long-distance connections around ( 


SCOT 
ted 


to extend 
cago. 

subject of toll rates it was agreed 
to adopt what are practically the Bell system rates for 
day service, except that the first charge covers a con 
versation of five minutes instead of three; a special night 


aot ] 
Regarding the 


rate of 60 per cent of the day rate applies to calls made 
between 6 p. m. and 7 a. m. It was believed that botl 
these features would greatly stimulate the long distance 
traffic to and from Chicago over all available independent 
lines. Efforts are to be more actively made to extend 


} ' 
| 


the service in all directions and to standardize the equip 


ment. 


Mountain States Company Plans Improvements 


report issued the merging of the 
Colorado hone Company, the Rocky Mountain Bell 
Telephone Company and the Tri-State Telephone & 
graph into the Mountain States Telephone & Telegraph 
Company last July, E. B. Field, president of the Mountain 
States Company, says that $2,000,000 will be spent by the 
company in 1912 for improvements and expansion of the 
operating department. The value of the exchange plant 
as given in the report is $14,423,576 and in addition to 
this are real estate valued at $1,871,814 and a toll plant 
valued at $5,727,431. Construction now in 
valued at $727,400 and stocks and bonds at $786,265 
Earnings during the month of August, the first full 
month of operation under the consolidated system, were 
$513,000. of which $473,000 was received through ex 
change service 


In the first since 


ele] 
] Tele 


progress 1s 


Telephone News Service 

The New Jersey Telephone Herald Company, whos« 
plan for furnishing daily news service by telephone was 
mentioned some time ago, began its service in Newark, 
N. J., on October 24. News was telephoned continuously 
during the day from a central transmitting station to 
subscribers’ instruments in residences, department stores 
and restaurants. Over 500 persons listened simultaneous- 
ly to reports of the championship baseball game. 








TELEPHONE ENGINEER. 


Recent Telephone Patents 


By David S. Hulfish 












inserted to control in manner the lamp 


of the plug. 
1,002,232. Alarm Circuit 


proper supervisory 





William E. Dawson and Rob 
ert McAlpine, Detroit, Mich., assignors of parts to W. D 
Southwick and H. J. Booth, Detroit, Mich. In connection 
with a portable desk telephone and a coin-collecting box, the 
box is provided with alarm circuits intimately combined with 
the talking circuits of the telephone cord. 

1,002.238. Attachment. Gustavus A. Duryee, New York, 
N. Y. A secondary mouthpiece or sound collector to be at 
tached to the front of the telephone transmitter. 

1,002,239 and 1,002,240. Telephone Systems. Alfred H. Dy 
ae Ill., assignor to Stromberg-Carlson Telephone 
Manufac Company, Rochester, N. Y. (Applications 
fled April 11, 1902.) lrunking systems extending between 
two common battery switchboards, with a proper arrange 
ment of lamp signals for working the trunks 

1,002,2 Telephone System. Arthur H. Kahl, Rochester, 
N. Y., assignor to Stromberg-Carlson Telephone Manufacturing 
Company, Rochester, N. Y. In connection with a trunk line rut 
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1 nt exchange in automatic exchange 
is made of a specific method of restoring the automatic app 
ratus to normal after its adjustment and use by the manua 


exchange over the trunk. 


1,002,388 Method of Wiring 


Telephone 


\. Gray, Boston, Mass., assignor to American Telephone 
lelegraph Company, Boston, Mass. A system of applying cables 
1ultiple banks of points by which a set of cables great 
imber than the number of points in any one bank is distribut« 

r uniform traffic among the banks 
1,002,56 Calling De e for Automat Edward | ( 
( Washington, D. | In a device of the Strowger type 
r | re made fixed in position and a lever is broug 
hole representing the number desired e call 
1,002,711 1 1,002,712. Repeater Circuits. Charles D. | 
Boston, Mass. The repeater normally is out of 
the talking nductors of the line, and is switched 1 
ine the « ergy orf th voice currents t { i ) i 
1,002,713. Selective Signaling System. Oscar M. Le 
( Il]., assignor of parts to J. G. Ihmsen, and P. C. Burns 
Il. (Application filed May 1901.) A subscriber's sig 
( e, comprising a ringer and tuned devices for preventing 
t f the signal under ditior f sig g other 
1,002,783 Telephone Support W. Sweet, Cleve 
Ohi ssignor to Harry leveland, Ol \ 
nge t for supporting the 
002,80 ( posite Systen L. Bopp, Meers, S 
2) é r r line S < ] a h on-tens 
ste erating througl ‘tion l 





New York Commission News 


New York Public Service Commission, second 
istrict, has received a complaint from Milford D. Whe 
village of Granville, Washington county, 
lirected against the New York & Vermont Home Tele 
y, alleging that the charge of 50 cents 
per month made by said company for an extension tele 
is excessive and unjust and should be reduced to 
fF ten cents per month. The complaint 


I] ( 
nN OT the 
ne Company, 


phone 
naximum of 
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states that the company has refused to permit the com- 
plainant to install an extension telephone and connect it 
with a telephone of the company in his office and resi 
dence at his own expense, and that this refusal of the 
company is an injustice, unfair and unreasonable, and 
that he should be allowed to install such extension tele- 
phone at his own expense without rent or other charge 
therefor in addition to the regular charge for telephone 
service. The complaint has been served upon the tele 
phone company and an answer required within twenty 
days. 


Telephone Exchange for Negroes 


lhe growing town of Mound Bayou, Miss.., situate 
a few miles south of Clarksdale, is a place inhabited en 
tirely by members of the negro race [he town has it 
bank, its hotel, its municipal offices, its mayor and c 
cilmen, its railroad depot and agent, its postoffice, 
police, and it has a goodly number of prosp« 
store houses, and nice, comfortable residencs 
is one thing that has not at all, and that te ll 
itants. The telephone exchange is operate S 
to Clarksdale, but the operat rs an ( ( ( 
rf t le Sale people It { ive 
Mound Bayou is situated in the dé 
rricultural s« rhe tow long‘ ( 
ment, it 1s well established and la pe ( 
There are in the neighborhood 1,000 inhabita 
telephone exchange open 1 with near! 100 
with prospects siderab ner 
future 
Rangers to Have Portable Telephones 
Rangers in the national forests will be sut 
vith portable telephone sets wit sp 
vire which can be easily and 11 
OTO nd 1 solate places 1 < f r ‘ 
phones w ( se in summoning he 1 
epetitiol1 ine adisast S  ¢ lag | 1 
\ rthwest last \ug Ss 
Phe d t f these elk ( sult 
experiments made since last s : 
» those used by the Signal ps 
Pre e1 nm ¢ irge hres een 
St vear tnt O lenether ng tft ils a 
permanent telep ne es WI] the es s 
i es an extfa I ce I ingers W 11 ( ( S 
ed yarts of the ests, | ng the telepl 
ilong the ge n s they ¢g Metal boxe t 
fire fighting plements, together w 1 SU] 
od. have Is peel dist1 bute li Oo the 1 
vhere they will be easy ess 


\ Dalla L ¢ 1 Lute 11 tele] ¢ 
earing piet It comp ( i 
branch exchanges The wire plant incl ( SUU 000 tee 
of wire i st entirel 1 lead vered cabl he 
itial capital outlay is $1.500.000. Over 11.000 serv 
contracts have already been signed. It is expected t 


the construction work will be completed by the first of 


the yea At Houston, Tex., there is also being install 
an automatic telephone exchange which will be rea 
for regular operation early in 1912. Over four miles of 


underground conduit work has been lai 
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Telephone Enunciators in Railway W ork 


By Clifford Weldon 








Department of Railway Telephones 
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it does seem a little mysterious at first, for it is really 


a great convenience. By its use, the names of streets 
can be readily understood by a passenger in any part 
of the car. There is no necessity for the conductor’s 
opening the car door to call the streets, letting in a flood 
of cold air to annoy his passengers. He simply takes 
the telephone off the hook and calls the street. Then he 
hangs up. Aftd the passengers can plainly distinguish 
what he is saying, instead of straining every nerve or 
looking anxiously out of the windows to ascertain their 
location. 

It is expected that sooner or later the enunciator will 
make itself most useful in railroad work. Passenger 


trains can be equipped so that the time of calling stations 
or making announcements is greatly reduced, thus giving 
trainmen more time to attend to their other duties. 

In passenger stations the enunciator can be used 
for calling the trains. 


Many stations are built so that 


the announcer must call each train several times in as 


many different rooms. Perhaps he must call each train 
in the general waiting room, in the ladies’ sitting room, 


men’s smoking room, and perhaps in one or two other 


places. One call will not suffice, for the chances are 
that the rooms are separated from each other. In a case 
of this kind, the enunciator system can be used. The 


transmitter will be placed at any convenient point, and 
any number of reproducers can be located in the station. 
In this way the patron of the road is always within hear 
ing of the announcer, for reproducers can be placed in 
the toilet rooms, barber shop, lunch room, or any other 
secluded spot in the building not ordinarily reached by 
the announcer’s voice. Added to this advantage is the 
fact that the announcements are more easily understood. 
It is much easier to distinguish what a man is saying 
when he talks in an ordinary tone of voice than when he 
shouts. and with the enunciator he simply talks. The re- 
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producer does the magnifying, so that while the announce- 
ment is made as loud as if he had shouted it, it is re 
produced as clearly as if he were simply talking. The 
usual train announcement has always been a synonym 
for misunderstood jargon. Might it not be possible for 
the enunciator to translate these calls for us into intelli 
gible English? 

[In train dispatching and signal tower work the enun 
ciator can be used to great advantage. It is generally ad 
mitted that the telephone surpasses the telegraph for rail- 
road work in every respect, except one: the telephone de 
mands a person’s undivided attention when he uses it 
\s a general thing he cannot manipulate switch or signal 
levers, or sell a man a ticket while receiving a message, 
as would be possible if the telegraph were used. If he 
receives many messages, he must stay at his desk almost 
constantly, and perhaps wear a head harness, which so 
many good operators consider somewhat degrading. With 
an enunciator in use, orders can be given a long distance 
and received in an audible tone. This will permit the 
man to assume other duties, and at the same time keep 
closely in touch with conditions as they are reported. 

The enunciator is new, and like most new inventions 
it takes time and ceaseless experimenting to show jus 
what it can do and what applications can best be mad 
for its use. But it cannot be denied that ultimately it will 
prove its worth in railroad work, that it will be found so 
practical that the railroad man will be anxious to avail 
himself of its application, for the railroad man is always 
keen in his desire to improve the service 


+ 


C 


Telephone on Canadian Pacific 


announcement of Mr. James Kent, manage 


Pacific 


he 


of Canadian Railway telegraphs, that it is the 


intention of that company to complete, within a f 
months, the establishment of telephone dispat« o 
practically its entire main line from the Pacific to thi 
Atlantic, will be received with interest by telephone met 


In a statement made in Vancouver recently, Mr. Kent 


declared that this method of dispatching, with a fe 
important gaps, 1s now in vogue from the Atlant! as 
- 7 : » +1 + . sel ] 
to Kamloops, whence, within a few months, it would be 
extended through to Vancouver. In discussing t 
a ; ' 
patching by telephone, Mr. Kent sai 
‘ct f 1 1 1 4 1 oC 4l 41 1. 
Experience has shown that the use « e telephon 
n the handling of trains is an improveme er the « 
patcher’s telegraph wire. This new svstem re 
liability of accident, and enables the conductor to keep 11 
: 1 4 4° ‘ ° . i 
touch with the dispatcher from any point 
hands, apart from their ability to telephone from an 
station, are provided with portable telephone 
stalled between stations from any cause, are able to tay 
a wire and communicate with th SJ he ff 


More Telephones for Chicago and Northwestern 


} 


The continued success of train dispatching by tele 


phone on the lines of the Chicago and Northwestern Rail 
road has been such that this company has recently placed 
with the Western Electric Company 
paratus to be used in extending the telephone system 
train control. A total of twenty-eight Western Electric 
type selectors has been ordered and these are to be placed 
along the West Iowa division, extending from Boone 
to Council Bluffs, Iowa, a distance of approximately 
150 miles. The dispatcher will be located at Boone 


an order for ap- 
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A Study of Telephone ‘Transmission 


Comparative Values of Line Materials* 


a pure sine w: 
a complex wave composed of a large number of 
quencies, rz ; 


ranging from 200 to 2,000 complete periods o 
ycles per d | l 


ideal conductor for th 
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é 
stants for all frequencies or only for some one frequency 
Careful experiments made on that subject by Cohen in 
London, Breisig in Berlin and Devaux-Charbonnel in 
Paris have shown that the effect of the combined fre- 
quencies of speech waves on the volume of the received 
sound is the same as if a current of some one frequency 
should flow through the line. This one frequency has 
been found in agreement by all experimenters to be 800 
p. p. s., and it is usual in comparing the transmission 
efficiency of different lines to compare their attenuation 
constant only for a frequency of 800 p. p. s., or 2 7x 
5,000. All such calculations have been made 
5,000, which corresponds to a frequency of 


frequency 
with 2 xn 
796 Pp. Pp. Ss. 
The volume of transmission is usually expressed in 
miles of standard cable line. Let (a,) be the attenuation 
constant for the standard cable and (J) the amplitude 
of a sine wave of 800 p. p. s. at the sending end of 
the line: then the received current strength over (/ 
miles of standard cable line is given by 
ay hy 


Ci =e J sin 2rnt 


[f the transmission equivalent is required for any 
given kind of line in terms of the above cable line, w« 
have to find that length (1) of the line in question for, 
which the received current will also be (C',), under the 
assumption that the current amplitude at the sending 


end is the same in each case. For a relative comparison 


of two lines the sending end current might be of any 
but must always the same in each case; 


value, that 1s 











ht not to equip one line with a good transmitter 
and the other with a bad one, but we should speak in 
the same transmitter, first over one line and then over 
he other. For the line under investigation we have 
therefore, its sending end current and receiving 


end current, which are the same as in the cable line; 
but its attenuation constant (a) will be different, and 


so will its length (/), assuming transmission equal to 
(/,) miles of standard cable line. We get for the received 
current, over the line in question, the value 
' al P 
C; é . J sin 2rnt (4) 
Dividing (3) by (4) we obtain 
é ay |; 
I 
Tt 
al ay h 
¢ € 
al = ay l; 
] 
ay ty 
l= . 
a ()) 


This is the length of the line in question which gives 
the same volume of transmission as the (/,) miles of 
tandard cable line. 
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The transmission over 32 miles of standard 


line 1s regarded as the commercial limit, and it is there 
fore customary to express the transmission equivalent 
of any other kind of line as that length which gives the 
same volume of sound as 32 miles of standard cable. The 
attenuation constant at 800 p. p. s. for the standard 
cable line 1s 0.103 and the equivalent for any other lin 
can therefore be calculated from the simple formula 
0.103 32 


cable 


a 
[his requires only the knowledge of (a) at 800 p 
p. s., derived from the apparent values of the four | 
constants for that frequency. 

The transmission of speech is characterized by 
volume and articulation. lu 
the size and kind of conductor, but is defined, as 
lined above, by the attenuation constant of a particular 
single frequency. The quality of the sound is practical 


independent of the size of conductor (within the if 
of the sizes used for telephone circuits), but is depet 
ent upon the material of the conducto: and the type 
line, and is determined by the rate of attenuation 
different frequencies. A line which greatly attenuat 
the high frequency currents and only oderate] 
ates the low frequency currents produ 
of the pec h waves, or more defective { 
is, than a line having more uniform atte 
freque cies. It | therefore be necess to ¢ et 
ittenuatio1 for sizes cop et 
it the fre f 800 p. p or the : 
volume n so the attenuation ¢ ( 
S1Z¢ rn 1 steel wire sev ( 
vithi t or 600 1.60% m < 
arded as the us l rang frequ es 1 ( 
rents )—f paris 

Some ideration of t Imp ( 
lad ~ ee] ( \ I] ilsé ( ( ure ( 1 
vheth iterial ble ( 
tion I { lal appa S < ( 1! 
tice Fle aves vine ers ( 
given ¢ ( » an apparatu ( ere 
impedance, will be reflected his 
the efficien yf transmission \s the ex c 
apparatus are connected interchangeably to coppet 
iron lines, we have only to see whether the line impedances 
f a copper clad steel line is betwee 
opper and 1 nit S ko his purpos t in r 

ppel I 11i¢ I tn pur] e the ine 1 r 
ance will later be calculated for one size each of coppet 
clad steel, copper an n wir he 
kh ] 
Line impedance 
N g + iw 

where the il ( denote the same quantities 
equation (1 

\ll of the needed information regarding the trans 
mission efficiency of copper clad steel wire is ob- 
tainable if the four electrical constants of the line, the 
apparent resistance, inductance, capacity and leakag: 
known. Our next step is the determination of reliabl 
values for these constants 

LINE CONSTANTS OF COPPER CLAD STEEL WIR 

(1) Apparent Resistance to Alternating Currents 

The physical phenomenon which underlies the re 


sistance increase of a wire carrying an alternating cu 


rent in the longitudinal direction, is an induced E. M. F 
in the inside of the conductor, which is opposite in di 
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rection to the impressed E. M. F. The larger this in ind 
duced E. M. F. 1s, the larger will be the crease Ol larger 





sistance of the conductor for ster vire It is 
In any h ogeneous cylindrica wire the 1n cet incre ( esis I 
E. M. |] is the largest in the center of the wire and de ad ste¢ wire ss 
creases towards the boundary or circumferet nse rease in the wire 
quently the « ent distribution in any cross-section w1 state ie total re 
not be uniform, but of decreasing density tov the re being negligi 
g glig 
water tan. entits lhe wire can be 1 ( t the copper s 
posed of a large number of thin concentric tubes, whos thermore. tl 
conductances diminish towards the cent ¢ 
currents, but remain the same tor conti : re 
Assuming that all tubes have the sai e 
heir resistance t ternating currents W " irgel 
1 the center part, than in the outside f e wire, b Wil 
be alike tances for conti Dh 
sketch 1g ] - Ws t] is picture morte learly Al 
two resistances lying symmetrically about the center lin 
represent a thin tu the whole p1 ( ent 
cylindrical con e figures at the rig 9 
the relatiy esistancs the tubes tor I 
rents a t S¢ tt eit side Qive = ia ( S 
ance fe ilternating ents 
i¢ 
mek < 
igi re ¢ ( 
t] nature tie ( 
es ( 
( ( , 
{ I . ll . I 1 + + + 
1X agal ( by the strengt one 
held il 1 r ( I a 
} 1g ? é F rt . . . 
( ppt n Vire : — 
7e a t ‘ t rre t S 
t tne ( + 
; ‘ CS ( ( 
ere ( ( 
( 
( . 
oe 
i ef e ¢g ¢ 
8B \A d st 
( < Salle 
on 2 8 oO” 
me 0.225 
ry) esis 
Fig. 2 net 
\ ( esis 
the outside field will be the same. For all s of pure 
copper wire the resistance increase due to the outside D. | esist 
and inside fields, with alternating currents of tel mete 
phonic frequencies, is so small that it is always neg \. ( esis 
lected in theoretical calculations. We eretore eter 
conclude that the resistance increase in copper clad D. C. resist 
steel wire, due to the outside field alone, is also negligible 
The magnetic fields at (B) and (B’), however 
are not equal. The steel core, which carries less 
current than the corresponding core in the all-coppet \. C. resistar 
wire, will produce a smaller magnetic field at (B 
than we have at (B’); and at equal distances fri Dae 
the center of either wire, between the li IC 
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The increase of resistance for copper clad steel 
wire, with alternating currents, will be: 
Rac r, R, (7% +,) 
convenes Nia tihetingbelammeetnte (8) 


» > » 2 
Rac ro Ry (1, ii R,) 
Knowing the specific resistance of steel and 
copper we can easily calculate the D. C. resistance, 


and then it only remains to find the proper method 
of calculating the A. C. resistance of a homogeneous 
wire. 
The simplest formula for the effective or appar- 
ent resistance to alternating currents is: 
2 bet’ a) Or (2) — ber’ (z) bei’ (z) 
in = ig "= (9) 





2 bei’ *(z) + ber’ ?(2) 
where 
ber=1is the symbol for the real part of the 
Bessel function of the first order, and 
where 
bei=is the symbol for the imaginary part of 
the Bessel function of the first order. 
d (ber. z) 
ber’ (z) a 
dz 
d ( bet 2) 
bei’ (z) —_—_—_—— 
dz 
4rpw 
V———._ a 
C 
ue Permeability of the wire material, 
w == 2m, 
n == Frequency in cycles per second, 
C= Specitic resistance of the material in C. G. S. 
Units. 
a Radius of the wire in centimeters (cm.) 
The Bessel function is given by the following 
series : 
4 ~S gi- 
bet 4, ] - ——— 
(2.4)° (2.4.0.8 )* ( 2.4.0.06.10.I2 ) 
bel { - 
2 (2.4.0)? (2.4.0.8.10)? 
These formulas enable us to determine the A. 
C. resistance of any homogeneous wire. 
(To be continued.) 


M. K. & T. Adopts Telephone Dispatching 


W. H. Hall, superintendent of telegraph of the 
“Katy,” has completed the construction of two telephone 
train dispatching circuits which have been in operation 
October 1. Mr. Hall reports the circuit working 
smoothly and the operating people who are handling the 
excessively heavy fall traffic are wonderfully pleased with 
the relief afforded by the telephone. 

On the Chattaw division the McAlester dispatcher 
handles the double track main line from McAlester 95 
miles south to Denison, Texas, with a part of the Okla- 


since 


homa City line from Atoka, on the main line, west to 
Coalgate, Okla. Way stations located at frequent inter- 


vals along the line are connected with the telephone cir- 
cuit and on the single track sections the blind passing 
tracks are provided with booth telephones. 
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The way station equipment consists of telephone 
arms of the accordion type, equipped with head band, 
receivers and Gill selector of the two-figure main-line 
Bell type, on which the clearing out impulses have been 
eliminated. All calls are completed within three and 
one-half seconds. At non-test offices the line wires ter- 
minate on knife switches which when open disconnect 
all office equipment, including the lightning arresters, 
from the line. Knife switches are provided at test 
offices to facilitate opening the line to faults or 
patching a section of emergency line into the circuit in 
case of trouble. The roomy wooden booths at the blin 
sidings are fitted with small wall telephones mounted 
above wide writing shelves. Knife switches are provided 
to disconnect the telephone and lightning arresters 
from the line when not in use and the booth doors are 
equipped with standard switchlocks. 

The Waco division circuit is an exceedingly bus 
one, extending from Smithville, Texas, the dispatcher’ 
office, 158 miles north to Gillsboro and includes 47 miles 
of the important San Antonio line from the junction at 
Granger west to Austin. Thirty-four way ear ta- 
tions and nearly as many booth telephones are installed 
on the circuit. The lines are brought into the offices on 
No. 14 twisted pair rubber covered and braided outside 
distributing wire with open wire across the track to the 
cable where the offices are on the 
right of way from the pole line. Wire 
arranged with voltmeter and mil-ammeter tests are 
cated at the terminals to enable the 
faults with accuracy and without delay. 
use the regulation breast telephones and individual Gill 
silent calling keys. The dispatchers and 
tendents have desk telephones for use on the train order 
circuits 


locate 


l 


opposite side of the 


chief's test 


wire men to locatt 


) | ‘ 
Both dispatcher 


chiet 


The metallic line circuits are composed of tw 
B & S gauge hard drawn copper wires strung on stat 
ard W. U. glass insulaters on the pole line Pos 


arms and transposed every one-half mil Port 
phones with line poles give the wrecking crews acc 
to the telephone circuit and it is possibl ( 

if p Lait ets will be « ¢ to otner 


Pittsburg, Shawmut & Northern to Use Telephones 
The Pittsburg Northern Rail 


S lions an order with the Western Electric 


1 connection 


Shawmut and 
Company ha 
equipment to be used i 
train dispatching 


Company for ; 
the introduction of by telephone or 


part of its system. A switchboard is also to be furnishe 
thus giving the railroad its own telephone system. This 


switchboard, of the latter company’s No. 1,800 type, in 
dicates a great step forward in small swit —— build- 
ing, as it is of the “elastic unit’ type heretofore only 


associated with bookcases and filing iain ss may be 


added to as the increase of business demands. 

There will be six selector stations on the dispatch- 
ing circuit, which is to be approximately fifty miles in 
length, and will extend from St. Mary’s, Pennsylvania, 


Pennsylvania. It is intended to have the 
train dispatcher located at St. Mary’s. The telephone 
stations will, for the present, be ten in number. The 
selective and telephone apparatus will be of the most 
modern type and of Western Electric Company manu 
facture throughout. 


to Brookville, 
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Economy in the Telegraph Department 


By Wiliam Bennett* 
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graph line they have been a success. We have often 
expected too much from them, but when used within 
reasonable limits the results have been most gratifying. 

A later development has been the use-of train dis- 
patching telephone systems of various kinds, and, while 
the first cost of an up-to-date train dispatching line, com- 
plete, is considerable, I believe you will all agree that the 
expense is justified and that the improved service result- 
ing more than pays a good rate of interest on the invest- 
ment, not considering the saving in operating expenses 
made possible by closing telegraph offices which are but 
little used, installing telephones at sidings, and thus mak- 
ing it possible for the dispatcher to receive information 
from, and issue orders direct to the trainmen. 

When we get our dispatching circuit working on 
busy divisions, there is usually a demand -for a like mes- 
sage circuit. Some of the companies which seem not 
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positing them and using the composite for through tele- 
phone service between division points. 

In some cases plans are being made to extend this 
class of service in a little different way; instead of sim- 
plexing both dispatchers’ and message circuits, it is 
planned to phantom the two circuits and simplex the 
phantom and then duplex the simplex. One place where 
the construction of such’a line is under way is on the 
L.& N. This circuit will extend from Louisville to New 
Orleans, with intermediate stations at Nashville, Birming- 
ham, Flomaton, Mobile and possibly Bowling Green. 

A case of wire economy which may be of interest 
is on the E. & T. H. line of the Frisco system, where, 
with two No. 9 B. & S. copper wires and two No. 8 B. 
W. G. iron wires, the following service is obtained: 

An ordinary telephone train dispatching circuit with 
29 regular stations. 
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Telephone and 


to have felt the restraining hand of economy too heavily 
have in some cases put up both circuits at the same time, 
which, of course, is the economical thing to do in con- 
structing. It is not anticipated that it will be much, if 
any, more economical to use telephone operators at sta- 
tions than telegraph operators, but they are much easier 
to obtain and train into efficiency and they can be well 
trained in much less time, 

When a road has the dispatcher’s line and the mes- 
sage line in service, it is obvious that the wires may 
be used not only for these two very efficient services 
but for other purposes. A large part of all dispatching 
and message circuits now in operation have been sim- 
plexed for through telegraph work, and a simplexed line 
can be duplexed and in some cases has been successfully 
quadruplexed. There is some question of the advisability 
of quadruplexing these simplexed lines, however, as they 
can be made to render more satisfactory service by com- 
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Evansville at Terre Haute Line, 
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Te Uus 


A metallic block signal telephone circuit with 27 sta- 
tions. 

A through simplex telegraph circuit over the dis- 
patcher’s lines. 

A local simplex telegraph message circuit with 
stations over the block telephone circuit. 

It was found in actual practice that it would not be 
practical to connect the 36 siding telephones on this di- 
vision to the dispatcher’s line. The business done from 
these telephones was of such a character and so grcat 
in volume that it would not be possible to issue all train 
orders if so much other business pertaining to occupied 
blocks, clear tracks, coal car orders and various other 
thing were handled on the train wire. It was decided 
to connect these telephones to the block telephone cir- 
cuits and have the trainmen get their information from 
the block office; but another difficulty presented itself at 
this juncture. If the siding sets were not connected to 


IQ 
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the train wire, no train orders from the dispatchers’ office rarily cut off, when it begins to take the form of an 


could be given direct to trainmen at these points. To re- day necessity. No dispatcher who has used the te 
move these objections, the block circuits were so ar- extensively will be likely to be contented to hand 
; 


ranged that the block operators could, by using a switch, by telegraph for any great length of time 
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Central of Georgia to Use Telephones 

The Central of Georgia is another of the large rail- 
road systems in the South to equip its lines with tele- 
phones for train dispatching, and to this end has placed 
an order with the Western Electric Company for 
equipment, including complete line construction ma- 
terial. 

The apparatus is to be of the very latest type, com- 
prising No. 50-B selectors, desk type telephone sets, test 
boards for approximately every fourth station, telephones 
which will be installed in booths at sidings and portable 
telephone sets for the trains so that in case of emergency, 
the conductor may put himself in touch immediately with 
the road officials. 

The line to be equipped extends from Columbus, 
Ga., to East Thomas yard, Birmingham, Ala., and is 160 
miles in length. Along this line there will be located 31 
way stations and 14 siding sets, in addition to several 
telephone sets in the chief dispatcher’s office. 


A New Submarine Cable 


A new submarine telephone cable has recently been 
opened to public use, having been laid between England 
and Belgium. The conductors are of the same size as in 
the earlier Anglo-French loaded cable, namely, 160 
pounds per nautical mile, but instead of the dielectric 
weighing 300 pounds per mile it weighs only 150 pounds. 
A special gutta-percha is used in this cable with a par- 

S 
ticularly small leakance, and the ratio —— has been re- 
K 
duced from 120 in the Anglo-French cable to 12 in the 
Anglo-Belgium cable. 

The two circuits in the cable, instead of being used 
merely for two conversations, will be able to be used for 
three simultaneous conversations by the use of what was 
formerly somewhat incorrectly called duplexing and is 
now usually termed a “phantom” circuit. The wires of 
each circuit are bridged by repeating coils, the center of 
each of which is connected to form the third circuit, so 
that the two wires of each of the “side circuits’ are used 
in parallel for the “phantom” circuit, as has frequently 
been done in the case of long-distance land lines. To en- 
able this to be possible in the case of a loaded circuit, how- 
ever, it was necessary to insert an additional series of load- 
ing coils in each circuit. The two windings in the loading 
coil in the side circuits are placed as in the Anglo-French 
cable, on one core, and are, of course, so arranged that 
the inductive actions of the two windings assist one 
another. When the two conductors are used in parallel 
on the phantom circuit these two windings therefore 
neutralize one another, and another winding is necessary 
with a pair of coils wound both in the same direction, 
instead of in contrary directions, so that they act as an 
inductance coil when the two wires are used in parallel 
for the phantom circuit, but the inductances oppose one 
another when the two conductors are used in the ordinary 
way. The total length of the cable is 47.892 miles, and 
each wire has a length of 48.366 miles. Loading coils 
are inserted one mile apart, and the additional loading 
coil for the “phantom” circuit is inserted at the same 
place. In construction this additional loading coil is 
similar to the others, except that one of the windings is 
reversed, and it merely increases the length of the bulge 
by 8 inches. 
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Some interesting details of the constants of this cable 
are as follows :— 


1. Resistance per nautical mile of loop con- 14.2 ohms at 
ductor without coils. im? <<. 

2. Capacity per nautical mile of loop con- 0.157 mfd. 
ductor without coils. 

3. Capacity per nautical mile of phantom cir- 0.314 mfd. 
cuit without coils. 

4. S/K at 800 cycles per sec. and 15° C., and 12 
is not proportional to frequency. 

5. Self-inductance of the coils for the trans- 0.1 henry. 
former circuit. 

6. Ohmic resistance of the inductive and non 6.6 ohms. 
inductive coils in the transformer cir- 
cuit. 

7. Effective resistance of the inductive and 11.5 ohms. 
non-inductive coils of the transformer 
circuit at 800 cycles with 1 mialiampere 
ma a5" (C. 

8. Self-inductance of the coils in the phantom 0.05 henry. 
circuit. 

9. Ohmic resistance of all coils in the phantom 33 ohms. 
circuit. 

10. Effective resistance of all the coils in th 4.6 ohms. 
phantom circuit at 800 cycles with 1 
milliampere at 15° C. 

11. Capacity of the coils in the transformer .004 mfd 
circuit. 

12. Additional capacity of the coils in the .0001 mfd 
phantom circuit, less than 


“Bl” for 50 nautical miles, measured with the Franke 
machine : 
3.000 4,000 5.0 6.000 7.000 
0.863 0.872 0.89 120 


0.877 0.904 28 


Transformer cir 
Phantom circuit ....... — 
An interesting fact, we note, is that the 8 / values for 
various frequencies differ but little from each other. 
About a week after the cable had been laid, a fault 
occurred which was localized about two and a half miles 
off the English coast. A boat repaired the cable in twelve 
hours, the fault having been found to be due to a bad 
joint between one of the cores and the insulation of the 
coils. The short time required to remove the fault shows 
that there is no difficulty in repairing this class of cable. 


Louisville and Nashville Installs More Telephones 
The Louisville and Nashville Railroad recently 
placed an additional order with the Western Electric 
Company for forty-two of its No. 50 type selectors to 
dispatch its trains over a new line to run from Lexing- 
ton, Kentucky, to Quicksand, Kentucky. This road 1s 
now operating over 2,200 miles of circuits by the tele- 
phone, and this newer method of dispatching its trains 
is proving such a success that it bids fair to supplant the 
telegraph on the remaining mileage of its line. 

The new line now being built will cover a total dis- 
tance of ninety-six miles, and the dispatcher for it will be 
located at Lexington. A message circuit will parallel the 
train circuit on this line and will be equipped with the 
same number of stations. No. 9 copper will be used for 
this installation. 

A man in Jersey City, N. J., desired to write to 
Arthur E. Butler of Kingston, N. Y. He did not know 
his initials nor was he sure of his street number. He did, 
however, remember his telephone number, so he simply 
addressed the envelope to “Telephone No. 1099, H. R. 
Kingston.” The address was supplied by the New York 
Telephone Company and the letter was soon delivered to 
the proper party. 
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Steel Wire Gauges Science, and was reprinted by the C-A-Wood-Preserving 

a oe ean PI ee ey Company from Vol. IV, Part 1, 1900, of the academy’s 
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his fact that there is really a standard steel wire The ( \-Wood ET eee re 
gauge in the United States, although this has not been 


nited States under various names. It results from QO tober 17. 191] 

















Bt te Raia i without xception, every wor d pe server competing with 
‘ 5 ~ . . its product contains more 7. 10 no tn9 
Upon the recommendation of the Bureau of Stand- (jc ¢adayv than * “i cenaaiede : ory ae te age 
i O1is t ay than 1 lid ten years ago. na . nose pre 
rds at Washington, a number of the principal wire ceryatives of today which were i1 mpetition with the 
anufacturers and important consumers have agreed (C_A Wood Preserv on years as ae 
that it would be well to designate this gauge as the faye jncreased their percentage 
steel wire gauge: in cases where it becomes neces since the first publication of the C " ; 
sary to distinguish it from the British Standard Wire 
Gauge, it may be called the “United States steel wire 
vauge.” The name thus adopted has official sanction, How About Christmas ? 
Ithoug without legal effect. ' — a al 
he only wire gauge which has been recognized in ; at ie ; “yr 3 
ts gress is the Birmingham gauge. The treas a : we Reiied 
iry department has for many years used this gauge in , t . pttin. 
nnection with importations of wire, and the adoption oo om :. 4, : 
succeeding tariff acts with provisions for the assess- at ” 
ent of duty according to gauge numbers gives legis 
lative sanction to the gauge. . 
Until certain provisions of the tariff act are amended, Tek hone En ineer 
the treasury department probably cannot discontinu ep 1g 
the use of the Birmingham gauge. It should, how ae _ aeons. 
. : ; : ; The Western Telephone Journal # 
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copper wires and wires of ther metals the that the Magazine will be mailed to him for a year with the 
cauge universally recognized in the United States is compliments of 
he “American wire gauge,” also known as the Brow: 
& Sharpe. No confusion need arise between the steel 
vire gauge and the American wire gauge, because ELECTRICITY MAGAZINE CORPORATION, MONADNOCE , , 
the fields covered by the two gauges are distinct and 
é nite 
ere iment It is just as ti 
High Boiling Oils in W ood Preserving leas f the civer’s cenerosit ail Wi 
October 17, 1911, the United States Forest Service So make your Christmas ul 
issued its circular No. 188, entitled “Volatilization of For a telephone man, 
Various Fractions of Creosote after Their Injection Int NE ENGINEER makes at g 


h-boiling coal tar oils are those which remain in _ pleasurt » hi it makes practical gitt 


treated timber and really preserve the wood. The gov HONE ENGINEER 1S a DP! 


ernment investigation thus substantiates the arguments Every telephone n 

used by the C-A-Wood-Preserver Company since 1900 ill appreciate ELEPHON rUN N re 
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value of high boiling coal tar oils, and from that date like TELEPHONE ENGINEER 
C-A-Wood-Preserver has been sold or offered under Settle this perplexing Christmas qu 
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TELEPHONE ENGINEER will be sent them for- a year 
with your compliments. We will mail these cards with 
such care that they will reach their destination on Christ- 
mas morning the most welcome gift in the stocking. 





Duplex Business Expanding 

“Business is very good,” is the encouraging report 

of the Duplex Metals Company. To prove it, the com- 
pany is making many changes and improvements in its 
plant at Chester, Pa. The old wooden building is be- 
ing replaced by a structural steel, galvanized 
sheath building as fast as the old can be 
torn down and the new erected. The work 
was planned in such a manner as not to in- 
terfere with the operation of the mill, so the 


latter is working full force. A new and 
larger coating department is practically 


finished, which, in connection with the old 
one, will increase the output to 25,000,000 
pounds a year. 

The company is also erecting a large 
mill for the manufacture of copper clad 
plates, sheets and strips. The practicability 
and economy of this new departure having 
been demonstrated, not only to the com- 
pany’s, but to others’ satisfaction, the new 
shapes will soon be on the market. 

Business in copper clad nails is growing 
enormously, for they are a great service. 
The company has ordered several additional 
machines for their manufacture. 

A circular sent out by the Duplex Metals 
Company shows an interesting photograph. It 
is a cross-section taken through the ground, 
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This truck will take the place of the six horses he 
is now using and will do twice the work or more if neces- 
sary. The chassis is the regular Chase model “L’, but 
a special body has been built suitable for carrying both 
passengers and supplies. 


Electric Storage Battery Company's Convention 


» 


The Electric Storage Battery Company, of Phila- 
delphia, held the sixth convention of its staff and sales 
department at 


the Bellevue-Stratford, Philadelphia, 








and showing two ground rods side by side, 
embedded in the earth. One is smooth and 
solid, while the other is corroded, rough anda 
black. Underneath is the legend, “Guess which of them 
is copper clad.” 





Motor Truck Equals Twelve Horses 


That the motor truck is constantliy solving new and 
surprising difficulties in the way of transportation far 
from the centers of trade has recently been exemplified 
by A. C. James, a well-known mine owner of Fallon, 
Nevada, who has supplanted his big six-horse team with 
a 30 h. p., 3,000 pound Chase truck to transport 
passengers and supplies from Fallon to the camp, 
seventy-two miles away. 

In order to appreciate the economy of this innova- 
tion both in time and expense, it might be said that the 
road, where there is any, passes through a narrow belt 
of irrigated land, across a sage brush desert where the 
roads are merely trails and sand is very deep, and over 
the Silver Mountains. 

On account of the steep grades in the mountains and 
the heavy sand, only a comparatively light load can be 
carried, and owing to time and distance consumed, and 
to the unsettled condition of the country, quite a portion 
of this load must be grain, hay and water for the horses, 
as it is necessary to camp one night in the desert both 
going and coming from the mine. 

With the horse-drawn team it takes five days to 
make a round trip with the horses, and but one trip a 
week can be made, as 144 miles over such roads and 
grades is a week’s work for a horse. 





on November 6, 7, 8, 9, and 10. The convention was 
attended by the managers and salesmen from its vari- 
ous sales offices in Philadelphia, New York, Chicago, 
3oston, Cleveland, St. Louis, Denver, Detroit, Atlanta 
and San Francisco. At the conclusion of the conven- 
tion a company banquet was held at the Radnor Hunt 


club. 


Lindsley Brothers Install Treating Plant 


The Lindsley Brothers Company, Spokane, Wash- 
ington, specialists in Idaho poles, has just installed a 
treating plant at its Priest River, Idaho, yard for the 
treating of poles. with Avenarius Carbolineum by the 
open tank process. The plant has a capacity of 300 poles 
a day, and the company has just completed the shipment 
of a large order of treated poles from this plant going 
to Colorado points. 

It has become generally recognized by operating 
companies, as well as by the Forestry Service, that the 
open tank process gives the best results, and this process 
of treating is being adopted by public service companies 
all over the country. 

This plant makes the second one operated by the 
Lindsley Brothers Company, it having a very complete 
pole, tie, timber and paving block plant located in Spo- 
kane. The company has recently completed the treat- 
ment of 40,000 ties for the Washington Water Power 
Company and has a number of contracts on file for spring 
delivery. 
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finer touches in the struggle to obtain supremacy and makers of commercial vehicles 
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makes of cars having more than a local sale and reputa- 
tion are brought together for inspection. Without loss 
of time the engineer as well as the individual purchaser 
can study and compare the constructional characteristics 
of the various makes and models under practically one 
roof. The show promoters have recognized the im- 
portance of the time element and have segregated the 
exhibits of industrial, commercial and municipal vehi- 
cles, giving a separate week to them, thereby enabling 
the business man to look them over in a few hours and 
talk to exhibitors without getting into the crowds of 
visitors attracted by the pleasure cars or having his own 
and the exhibitors’ attention distracted. 

The two consecutive weeks’ display in Madison 
Square Garden is under the same management that has 
conducted it for the last seven years. The show com- 
mittee consists of Messrs. George Pope, Charles Clifton, 
and Alfred Reeves, with M. L. Downs acting as secretary. 

The other New York show, which is to be held 
concurrently with the Garden exhibition, and embraces 
both private passenger cars and commercial motor vehi- 
cles, will open on Thursday of the first week and close 
Wednesday night of the second week of the show at 
Madison Square Garden. It is to be staged in the new 
Grand Central Palace recently completed a few blocks 
north of the Grand Central Station now under construc- 
tion. For the first time this exhibition is to be under the 
auspices of the National Association of Automobile 
Manufacturers and the management of S. A. Miles, who 
has conducted the Chicago show for more than a decade 

ever since such shows were inaugurated, in fact. 

The Coliseum show in Chicago will be, as usual, 
under N. A. A. M. auspices and Miles’ management. 

Briefly, the trade situation with regard to the several 
exhibitions is this: 

The Garden show is restricted to members of the 
old Association of Licensed Automobile Manufacturers 
and makers of electric vehicles who have been consistent 
exhibitors at Madison Square Garden for the last five 
The Grand Central Palace show is open 
to all manufacturers, but will not include displays by 
makers who have exhibits in the Garden. All manufac- 
turers are eligible also for the Chicago show, which is 
the only one that will be held in that city, and it will 
include exhibits by most of the makers who display at 
both the New York shows. 


years or more. 


Chase Offers a New Truck 


The Chase Motor Truck Company is producing a 
new model truck which should be of interest to tele- 
phone men. It is known as model “L”. The specifica- 
tions show a 30-horse power motor; Brown & Lipe 
selection type transmission, sliding gear, three speeds 
forward and reverse; cone clutch with cork inserts; 
and 3% inch tires;.36 and 38 inch wheels; 112 inch 
wheel base; weight, 2,500 pounds; capacity, 3,000 
pounds; 2-inch platform springs rear and 2-inch full 
elliptic springs in front; body outside 11 feet long, 52 
inches wide, inside 7 feet 10 inches long back of seat; 
worm and section irreversible stearing gear. 

The new model has all the features of accessibility 
of working parts, simplicity and perfect protection of 
motor and transmission that are a feature of the 
Chase. It is especially constructed for bad roads and 
steep grades, having continuous power, great strength 
and easy control. 
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Bell's First Telephone 


The telephone has become so much a part and 
parcel of our lives in the home and in the business 
world and has made itself so necessary in every way 
as an agent of progress that it would probably come as 
a surprising revelation to the younger 
generation that all this has been the result of the work 
of less than forty years. 

For this the genius of 


some of 


\lexander Graham Bell is 





responsible. In 1876 he exhibited at the Centennial 
Exposition, held in Philadelphia, a telephone which, 
though not commercial in the accepted sense of that 


word, was practical and could be used for the trans- 
mission of speech. As the flight of time has revealed, 
this instrument was the progenitor of the modern effi 
cient and ever-ready servant of man 

The accompanying photographs, the originals of 
which are in the archives of the Western Electric Com 
pany, show clearly the construction of Bell's first tele 

















phone and will give a conception of its crudity as 
compared with the compact commercial instruments 
of today. Nevertheless, though the physical aspect 
has been changed materially, the principles which made 
it possible have not. The first telephone made use of 
a diaphragm of gold beater’s skin for transmitting the 
sound waves from the air to the instrument in the 
case of the transmitter and from the instrument to 
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the air in the case of the receiver. 
instrument metallic diaphragms are used. 


In the present-day 
The elec- 
tro-magnetic principle for transmitting the trans- 
formed sound waves is the same now as it was then. 

When the telephone was first produced and its 
sponsors prophesied a great future for it, the an- 
nouncement was greeted with derision. As a scientific 
toy its uses were apparent; but not by the widest 
stretch of imagination could commercial possibilities 
be pictured for it. For this storm of scoffs and jeers 
Bell could find consolation in the fact that he had 
companions in the gallery of the illustrious past whose 
projects were hailed in much the same way, but whuo, 
when success had been their justification, were hailed 


as benefactors of civilization by a converted people 


The call of the telephone is now heard every- 
where. It is omnipresent. As a factor in the com 
merce of nations its value is incalculable as a time 
saving device and a bond in that personal relation- 
ship which is so desirable in business dealings. The 
housewife may market by wire. The telephone is 

sed to great advantage in handling the movements 
of railroad trains. “Ocean greyhounds” and those bul 
varks of n e ships of the navy, from sub- 
n "Ine Tf lread Oo find that the telephone makes 
for economical and efficient ship control. The tinkk 
f its bell is heard in the heart of the deepest mine, and 
the work of the forest ranger is greatly facilitated by 
its use 
: e age progress 


Fiber Conduit 
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Soldering Fluxes 
A neat little booklet, describing Yager’s soldering 
fluxes, has been issued by the Alex. R. Benson Com- 
pany, Hudson, N. Y. These fluxes come in the form 
of salts, stick, paste and fluid. They are non-acid, and 
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while they thoroughly de-oxidize the surfaces to be 
soldered, making the solder flow evenly and quickly 
and resulting in a perfect electrical and mechanical 
joint, they will not corrode or discolo1 
if left on the work. 

The salts are simply dissolved in a little 


the metal even 


water, the 


. r =. 2e°rn : +1} | , + 
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Can he absolutely depend upon cords, condensers, 
etc., in every respect? 

If the cords, etc., are poor, can he get his money 
back from his dealers? 

The only way to guarantee a satisfactory answer to 
these questions is to buy a trade-marked article with 
the manufacturer’s guarantee behind it. 

As a concrete example: The Automatic Electric 
Company has put a fine thread of black silk in the outer 
covering of its receiver and desk set cords. This is the 
trade mark. Wherever you may buy a cord which con- 
tains a raven thread tracer you will be guaranteed sat- 
isfaction. You will be guaranteed that it is up to the 
standard set by the company, and this standard is the 
highest. If you buy this cord from a local dealer, a mail- 
order house, or a manufacturing company, you know 
that the Automatic Electric Company stands back of it. 
If it is not satisfactory in every respect the company will 
refund your money, or furnish you with a new cord, as 
you may desire. This applies also to all other supplies 
handled by the company. Each condenser, each spool of 
wire, each reel of cable, etc., will be marked with the 
trade mark of the Automatic Electric Company’s “Raven 
Brand” goods and will be guaranteed in the same man- 
ner as the cords. 

[t is interesting to notice that never before in the 
telephone field has such a step been taken. Heretofore 
all cords have appeared the same—all having green silk 
coverings which looked exactly alike. It has sometimes 
been the experience of operating companies that the cord 
purchased as silk has been delivered made of mercerized 
cotton or “‘loaded’’—either through negligence of the man- 
ufacturing company or through wilfulness. The pur- 
chaser has had no recourse. Such a condition cannot 
exist in trade-marked goods. 

Mercantile history has shown that trade-marked 
goods give better satisfaction to the purchaser and com- 
pel the company behind the trade mark to maintain its 
and prices. The Automatic Electric Company 
has taken upon itself the obligations connected with trade- 
marked goods and in the future expects fully to satisfy 
all customers in this line, as it has in others. 





ayaqlity 


Matthews Underground Book 


Matthews’ Book of Underground Conduit Speci- 
fications, like all the publications of W. N. Matthews 
and Brother, St. Louis, is full of really valuable infor- 
mation. The company states its desire that every 
bona fide operating company possess one of these 
books, and offers to send single copies to such ac- 
credited companies free. This is the more remarkable 
in view of the fact that W. N. Matthews and Brother 
are not selling any supplies peculiar to underground 
work, 

The several divisions or chapters of the book treat 
on “Underground Conduit Construction,’ “Multiple 
Duct Tile Conduit,” “Single Duct Tile Conduit,” 
“Fibre Conduit,” “All Concrete or Monolithic Con- 
duit.” Illustrations are given of the different types of 
conduit as installed, manhole arrangements, etc. Com- 
plete tables and covers of costs are also presented. 








The Duplex Metal Company announces the re- 
moval of its Chicago office from the Monadnock build- 
ing to Suite 851-853 People’s Gas building, 128 South 
Michigan boulevard, December 1, 1911. 
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A Popular Set 


An excellent design of testing set is illustrated on 
this page as manufactured by the Leeds & Northrup 
Company, Philadelphia, Pa. As the cut shows, this is the 
standard plug-type set which has proven so popular with 
field engineers. The rheostat is arranged on the decade 
plan which requires but a single plug for each row of 
resistances. This gives an advantage of convenience and 
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Decade Set, 


Plug Type 


simplicity in that the resistance is read off directly from 
the position of the plugs. 

The blocks are in pairs, each pair independent of 
the other blocks. This feature eliminates the possibility 
of loosening one plug by removing another near it. Bind- 
ing posts allow the use of outside battery or an extra high 
sensitivity galvanometer in case of such need by fault 
conditions. All the standard tests can be made with 
this instrument, 


Western Electric October Business 


In sharp contrast with September, in which month 
sales of the Western Electric Company showed an in- 
crease of 12 per cent over September, 1910, October 
shipments showed a decrease of 5 per cent as compared 
with October a year ago. At the time, however, it was 
explained that the September gain came from orders 
booked earlier in the year, the company computing its 
business on the basis of shipments and not orders re- 
ceived, and that September’s good showing did not mean 
an increase in orders received during that month. But 
two more months of the company’s year remain and 
it now seems fairly certain that the whole year’s busi- 
ness will run very close to $66,000,000 which will make 
1911 the second best year in the company’s annals, be- 
ing exceeded only by 1906, with sales of $69,000,000. 
An encouraging feature of the rapid strides the company 
made in the last three years is that the growth has been 
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under normal conditions, and should, therefore, prove to the name, and that was made because the company 
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burglar alarm. He was seized with an attack of apoplexy 
while in his laboratory. 

E. D. Wemyss, local manager of the Cumberland Telephone 
and Telegraph Company’s exchange at Evansville, has been 
promoted to district superintendent. Mr. Wemyss will have 
charge of the company’s business in southern Indiana, northern 
Kentucky and southwestern Illinois, with headquarters at Evans- 
ville. 

J. H. Cook, tool wire chief of the Central Union Telephone 
Company at Logansport, Ind., has been promoted to a similar 
position with the company at Indianapolis. He will be suc- 
ceeded by Frank Morrow of La Grange. 

3en K. Marsh, contract manager of the Central Union 
Telephone Company at South Bend, Ind., has been transferred 
to Lansing, where he will serve as district commercial manager 
for a district composed of several counties. 

H. F. Cox, manager of the Ogle County Telephone exchange 
at Polo, has accepted a like position at Pekin, IIl. 

W. T. Gentry, president of the Southern Bell Telephone 
Company, has been elected vice-president of the “Telephone 
Pioneers of America.” Mr. Gentry has been connected with 
the Southern Bell Telephone Company for 30 years. At the 
time the telephone was proposed, Mr. Gentry was a telegraph 
operator in Alexandria, Va. He at once saw the possibilities 
of the invention and connected himself with the Southern Bell 
Telephone Company. Shortly after he went to Atlanta, Ga., 
as manager of the company and now he is president of a com- 
pany that employs 6,000 people, serves 200,000 subscribers and 
extends through seven states. 

Wm. M. Hall, who has been manager of the Mountain 
States Telephone Company at Fowler, Colo., has been pro- 
moted to the position of manager of the Lamar exchange. 

John F. Greenwalt, publicity manager of the Mountain 
States Telegraph and Telephone Company, has been elected 
president of the Advertising Club of Denver. 

E. W. Reeves has been appointed manager of the Tehama 
County Telephone Company of Red Bluff, Cal. 





NEW TELEPHONE COMPANIES. 
LePpANTO, ArK.—Articles of incorporation have been filed 
for the Lepanto Electric Light and Telephone Company with 
a capital stock of $2,500. 

Concorp, Cat.—The Mount Diablo Telephone Company has 
been incorporated with the following officers: President, H. 
C. Wetmore, Concord; vice-president, Joseph F. Frank, Clay 

mj; secretary and treasurer, Charles Gordon, Clayton; capital 
tock, $5,000. It is the purpose of the company to install a 
telephone system in the vicinity of Concord. 

RUTHERFORD, CaL.—The Rutherford Telephone Company has 
been organized with James Edington as president and D. A. 
secretary. It is the purpose of the company to con 
nnecting St. Helena and Rutherford. 

Ducor, Cat.—The Ducor-Hot Springs Telephone Company 
been incorporated and the officers are as follows: Presi 
>. Wingrove; vice-president, F. M. Carlisle; secretary 
d treasurer, H. C. Carr, Porterville. 
KERMAN, CaLt.—The Kerman Telephone Company has beet 
orporated with a capital stock of $25,000 by T. F. Saunders, 
Jacob Mausar, H. A. Hetchman and J. A. Johnson. 

Witmincton, Det.—The Telephone Investment Company has 
een incorporated with a capital stock of $100,000 by M. J. 
[aloney, N. P. Coffin and H. E. Latter, of Wilmington. 

SHIRLEY, INp.—Articles of have been filed 
the secretary of state for the Shirley Telephone Company 
f Hancock, Henry and Madison counties, by W. W. Wilcoxon, 
lr. O. Wilson and Edyth M. Wilcoxon; capital stock, $5,000 

Waver_y, IaA.—The Fayette, Warren Rural Telephone Com- 
pany has been incorporated with a capital stock of $10,000. 
[he incorporators are Avery Chambers, Otto Wolther, William 
Wendt and John Arns. 

WEtpon, Ia.—The Weldon Smyrna 
Company has been incorporated by John Horner, E. H. 
nd others. 

Tuompson, Ja.—Articles of incorporation have been filed 
the Coon Grove Telephone Company with a capital stock 
f $2,000. The incorporators are H. H. Eichorn, C. Ashpole, 
C. C. Moen and others. 

New York, N. Y.—The Dounle-Phone Manufacturing Com- 
been incorporated with a capital stock of $100,000 
Emil Berger and Geo. M. Faulkner, both of Brooklyn. 
ALABAMA, N. Y.—Articles of incorporation have been filed 
the Alabama Telephone Company with a capital stock of 
The incorporators are: Charles A. Vail, Everett A. 
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HAMILTON, Mont.—Articles of incorporation were recently 
filed with the clerk and recorder in this city for the Flathead 
Independent Telephone Company, with capital stock of $50,000. 
The incorporators are A. H. Stephens of Hamilton and V. 
H. Calhoun and F. C. Wilhelm of Missoula. The company 
is incorporated for 40 years and the principal place of business 
will be Missoula. 

Onaway, Micu.—A new telephone company, to be known 
as the Onaway-Alpena Telephone Company, has been formed 
by the merger of the Onaway Telephone Company, the Alpena 
Telephone Company and the Otsego Telephone Company, repre- 
senting a capital stock of $1,000,000. The railway commission 
has given the new company authority to incorporate, but it 
may only issue $180,000 capital stock until the commission 
issues further orders. 

Rowley, E. D. Potter, John B. Gibbs, John Kraatz, all of 
dleport; Rudolph A. Schaal and Fred Park, Basom 

LEonARD, N. D.—At a recent meeting of the farmers of this 
vicinity a new telephone company was organized to be known 
as the Helendale Rural Telephone Company, with the follow- 
ing officers: President, H. D. Smith; vice-president, Hope 
Morgan; secretary and treasurer, D. G. Radcliff; directors, H. 
Frey, O. Almile. 

CosHocton, Oun10o.—The Coshocton ephor 
been incorporated with a capital stock of $15 
Crater and others. 

Gace, Oxta.—The Gage Southwestern Telephone Company 
has been incorporated with a capital stock of $1,500 by C. A. 
Allinger, N. E. Tucker and T. B. Dvore, all of Gage 


Mid- 





Rep Forx, Oxia.—The Limestone Rural Telephone Com 
pany was recently incorporated with a capital stock of $2,500 
by F. O. Brown and Lincoln Postoak of Red Fork, and J. W. 


Russell and W. C. Best of Fisher. 
SPRINGFIELD, S. C.—The Springfield Salley and Wagener 

Telephone Company has been commissioned | 

state, with a capital stock of $10,000, to do a general 

business. The petitioners for a charter are 


W. D. Black. 


CALHOUN Fatts, S. C.—A charter has been issued to t 
Calhoun Falls Telephone Company with a capital stock of 
$2,000. The officers are as follows President, J. V. 
vice-president, secretary and treasurer, B. L. Chiple ge 
manager, W. S. Burford. The company wil ( é tele 
phone system 

Conway, S. C.—A charter has been issued to t Farmers’ 
Telephone Company of this place. The pital st s $1,000 
ind the officers ar President, R. O. Hanson; \ president 
F. I. Jacoby; secretary, H. H. Lee; treasurer, W. D. Moore 

MANNING, S. C. rticles of incorporatior e been fil 
for the Clarendon Telephone Compar it] pit 
$5,000. The officers are: President, Abe Levi 
H. J. Harby; secretary and treasurer, Robert SI 

BrooKsIpE, Pa.—The B ks iW I 
Company has bee rp ed wit $ 
L. W. Griswold is treasurer of the 

ia \ : =. Articles I 
for the Hartman Telephone Company wit t tock 
$10,000 by John Hartman, T. W. Wilson and Park Davis 
company will operate in Minnehal unty 

SPRING\ PEND [The Spr e Te e | 
the name of a new telephone company just organized by ( 


McAdoo [It is the purpose of the 
Henry and Benton countties in the vicinity of Springville. 

DyersspurG, TENN.—The Dyersburg Home Telephone C 
pany of Dyer county, capitalized at $5,000, has been 1 I 
porated by John Nunn, W. P. Watson, A. H Ww. 
Ward and S. H. Williams. 

McKInnNeEY, TEx.—The Union Telephone Company has been 
incorporated with a capital stock of $75,000 by C. B. D ester, 
C. A. Shock and H. W. Head. 

ELKHART, TeEx.—The Farmers’ Union Telephone ( 
has been incorporated with Ben. J. Parker as president. The 
company will at once begin the construction of its lin 

PLEASANT RinceE, Va.—The Black Bay Telephone Company, 
Inc., has been granted a charter The capital stock is $5,000, 
maximum; $500 minimum, and the officers are President, 
Charles T. Moore, Pleasant Ridge; vice-president, T. F. Will 


iams, Princess Anne; secretary, G. W. Dawley, Pleasant Ridge 

Bent Mountain, Va.—The Bent Mountain Telephone Com 
pany has been incorporated with a capital stock of $5,000 and 
the incorporators are: President, J. F. Reed; vice-president 
Wilson Baldwin. 
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“gure Combination Cable Clamps and Bridle Rings 


HE ‘4°8S Cable Clamp used in combination with machine thread Bridle Rings and Diamond 

Expansion Shields or Screw Anchors has solved the problem of the most economical and effi- 

cient method of fastening both lead covered cables and parallel run of bridle wires in that form 
of telephone construction known as 


INTERIOR BLOCK DISTRIBUTION 

















Method of attaching lead cab'e and parallel runs of bridle wire with “LONG Cable Clamps 
oth are securely fastened with one attachment SAUT’ 


This form of construction “Interior Block Distribution” is becoming recognizedasthe most modern meth- 
od of distributing telephone service, particularly in built-up or closely populated sections of larger cities. 


—_ 
The cable is introduced from the street subway to the interior of a city block and carried with di- 
minishing pair cables through the rear courtyards either on fences or walls of buildings. Terminal 
boxes are located at convenient points for distribution into buildings, and from each box a diminish- 
ing pair cable is carried to the next. 








REFERENCES: 

New York Telephone Co.— Entire cable plant as Baltimore— That portion of the plant reconstructed 
reconstructed has been attached with KO? Cable after being destroyed by fire, replaced with “Interior 
Clamps and Diamond Expansion Shields, including all Block Distribution” and “4ONS Cable Clamps and 
work done in New York, Brooklyn, Newark, Jersey Diamond Expansion Shields 
City, Elizabeth and towns of Long Island. San Francisco- —Plant destroyed by « arthquake, re- 

Chicago Telephone Co.—New work being erected placed with “Interior Block Distribution” and attached 
with <GONS Cable Clamps and Diamond Expansion with “SONS Cable Clamps and Diamond Expansion 
Shields. Shields exclusively. 


AND THE PRINCIPAL TELEPHONE COMPANIES THROUGHOUT THE U. S. 


4 ip i 2 > | ; ws A? ¢ , ‘ ; 
Write for catalogue and blue print 6301-8A giving m pi 


on all sizes of clamps to be used with various pair lead covered 


MANUFACTURED BY 


DIAMOND EXPANSION BOLT COMPANY 


90 WEST ST. (cor. Cedar), NEW YORK 


WESTERN ELECTRIC COMPANY 


Dis CRIB rORS 
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Weston Portase 0. 0. INSTRUMENTS 
FOR ELECTRICAL TESTING 





Mode! 45 
4 Model 56 PORTABLE 
DUPLEX PORTABLE TESTING 
TESTING Model 5 Ammeters and 





Voltmeter and general service 


: Model | Voltmeters and Milli- 
ammeter in one ode 1 where extreme 
voltmeters. Very : 
case. These PORTABLE STANDARD high grade _instru- accuracy is not 
instruments Ammeters, Voltmeters, Mil- ments for most ac- required. These 
are very com- ammeters and Milli-voltmeters curate determina- instruments are 
pact and con- of the highest grade for tions. They are also very serviceable 
venient. portable testing. reference standards. and low in price. 


These instruments are manufactured in capacities especially suited for telephone service and are used by the largest Telephone 
Companies and in laboratories throughout the United States and Foreign Countries. 


WESTON stands for accuracy, durability and excellent workmanship in electrical instruments. Write for catalogue and complete 


WESTON ELECTRICAL INSTRUMENT CO. 


New York: 114 Liberty St. Main Officeand Works: Waverly Park, Newark, N. J. 


San Francisco: 682-684 Mission St. London Branch: Audrey House, Ely Place, Holborn. 
Paris, France: E. H. Cadiot, 12 Rue St. Georges. Berlin: Weston Instrument Co., Ltd., Ritterstrasse No. 88. 


information. 





@SSS8S8S9S9S9SSSS9SS8SS 8995996595656 6888S 4S88R: 


A HARPOON GUY ANCHOR FREE 


0 & 


c 
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ALL WE ASK IN RETURN 
IS AN HONEST TEST 


WE ALSO PAY FREIGHT 
TO YOUR STATION 


Sdpdpdpdpan dp apandn 


\$ 
z 








rs 
This offer is open to the accredited Let the “ Harpoon’ prove itself B 
zB purchasing agent of any company the best patent anchor ever made 4) 
@ interested in Pole Line Construc- A sledge drives it: a pull-up @ 
: tion. sets it. - 
8 B 
S : : S 
y ‘ ‘ ry] ‘ ‘ Y y Zs) 
: CROUSE-HINDS COMPANY . 
. SYRACUSE, N. Y.- a 
: NEW YORK, 30 Church St CHICAGO, 303 Dearborn St. CINCINNATI, 234 W. 4th St eS 

s 
SSSSSSSSSSSSSSSSSSS 699958999 6SSSSSSSSS8SSS8S8 
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American Steel & Wire Co.’s 
W. & M. 


Telephone Wire 











MADE BY 


Telephone wire requires all the in- 
genuity and skill of the steel worker 


as well as all the facilities and fine 
AME RICAN equipment of the steel works. 
The transmission of delicate elec- | 
- trical current exacts a minimum of | 
ST F F L line resistance. High resistance in | 
telephone wire means perceptibly 
larger energy cost. | 
AND The tendency of modern methods is 
to remedy the evils of business loss. 
Be sure your wire issaving you money. 
WI R F W.& M. telephone wire is as nearly 
| perfect as the possibilities of elec- 
trical science permits. 


CO MPAN \ | Our three brands —E. B. B.. B. B. 
I and Steel are offered as the best 


that care, skill and equipment cal 


produce 
i 














CHICAGO DENVER | 
NEW YORK SAN FRANCISCO |'— 
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The Wire That Lasts 


when exposed to the elements is one which resists the tendency to rapid 
corrosion. 


Roebling Double Galvanized Telephone Wire is such a wire, retaining 
practically full area, strength and conductivity long after common grades 
of wire subject to the same conditions become weak and worthless. 


Copper Clad Steel Wire (weld clad) made by us is another telephone 
wire that gives good results in service. 


JOHN A. ROEBLING’S SONS CO. 
Trenton, N. J. 


ROEBLING TELEPHONE WIRES ARE SOLD AT TRENTON, AT THE 
COMPANY’S BRANCHES AND BY RESPONSIBLE DEALERS 
THROUGHOUT THE COUNTRY 

















The No. 360 
RUBBER GOVERED 


amon TT WIRES 
rhone and CABLES 


(lat or round magnets) is the best for you because Sim- 


plest—Handiest—Most Reliable— Adopted Standard- 
Absolutely Guaranteed. FOR ELECTRICAL 
PURPOSES 


























Any Size. Any Specification 








Generator Hook Induction Coil and Rec. Terminals SPECIAL ATTENTION GIVEN 


all on one removable shelf 
; : " : TO TELEPHONE WIRES 
And an interesting price. Send for Bulletin 360 today. 











QUICK SHIPMENTS 





American Electric Telephone Co. Atlantic Insulated 
oe ean ae ee Wire and Cable Company 


Terminal Equipment and Protective D<vices. ‘ — . 
a 120 Liberty Street : 2 NEW YORK CITY 


State and 64th Sts. (Englewood Sta.) CHICAGO, ILL. 
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“The Heart of the System” 


A term well 


taining uninterruy 


applied to the storage battery in a common battery system. It is of utmost importance 


ited service. 


Che “Chloride Accumulator” 


guarantees a degree of depenc ab which is commensurate with its age and the experience it represents [t 
culmination of 22 years of stud) , experimentation and manufacture. "ei s used in over 1,000 exchanges s 
been ad tandard by the leading telephone apparatus mani turers 


THE ELECTRIC STORAGE BATTERYCO. 


New York Boston Chicago St.Louis Cleveland PHILADELPHIA, PA. Atlanta Denver Detroit San Francisco Toronto 











CLASSIFIED] [ELASSIFIED 

















Ghe Handmike| “~*~ —— 
BANKERS WANT IT prea Bsn | 


Anchors. 


\ 


Many of them have told us so because the Automatic Telephone Systems. 














HANDY MIKE, as some of its friends call it, tomatic Electric | i 
is never in the way: a ier Re Creosoting 
never gets knocked awe ~ aa ieee 
on the floor. You put | y" . ¢ i i i! coma berate ‘ 
them under a desk or | ** © eetiLu.! silk Aiciiithe nae preety sarap 
window-sill—any- : A! Automatic Electric | 
where. They can be  & P a - hesng-<onser Instruments 
installed where you ~_\ Ele ty 
couldn't put an ordi- LP Z Books. _ _, Sastncese 
nary wall or desk set. ~~ acti Expansion Bolts 
YOUR best interests 
demand that you use HANDMIKES. They'll apg ee Se 
suit you and please your subscribers. Bridle Rings Wienienes 
Send for Bulletin 85 Fuses 
Cables 


ERICSSON MANUFACTURING COMPANY Pane Bios 


Fuse Wire 
1105 Military Road 1035 Wyandotte Street 


BUFFALO. N. Y. KANSAS CITY, MO. PE 





Cable Clamps 








L 





Calculagraphs 
Guy Anchors 
e + * 


VITRIFIED gg manatee 


CLAY rene 


CONDUIT | Condensers 


738 Stock Exchange 
CHICAGO Conduit 


Harmonic Ringers 


Insulation Com sit 


The Clay Peadact Company Connectors Joints, Wir 
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(Good telephone wire 
is like a good foundation—it 
lasts. Soft, single galvanized fence 
wire will answer, but it is like 
building a house on the sand. Fence wire is single galvanized with 
cheap zinc and cannot last long. It is drawn from Bessemer steel, high 
in resistance and it is not uniform, tough and pliable like iron wire. It was 
never intended for telephone purposes. 

Telephone wire is double galvanized with pure zinc and will last indefinitely. It is made 
of iron which is low in resistance, tough and pliable and capable of standing a good 
elongation and torsion test. It is especially made for telephone use and will last several 
times as long as common wire. 


Write for free samples of our telephone wire and make comparison——be convinced 
Handled by leading supply houses or supplied direct 


Indiana Steela ire Co- 


MUNCIE — INDIANA. 





THE 
Dry Battery Question 











REG.U.S.PAT.OFF. & FOREIGN COUNTRIES 
AND ITS ANSWER Insulation 
The question about dry batteries for 


telephone service is a question of elec- S t 2 n d a r d of E xX © e | | e n Cc e 


trical efficiency and length of service. 





Electrical because unless the bat- 


o 
efficiency teries produce an electri- Sixteen Years 
cal current strong enough > Nigh : 
to transport the sound waves perfectly, of satisfactory service 
the telephone system is crippled no A 


matter how perfectly the rest of the Employed by 
telephone system may operate. 

| the foremost 
Length of because every day thata 


nervie’ properly, i: is returning ELECTRICAL NANUFAGTURERS of the World 


profits on your battery investment. 










The answers to these questions are Receiver Shells _ —— 
Terminal Strips an ocks. 
Vr 
seat 0 D R Y B A ‘J r EK R I ES Jack Panels, Bases, Knobs, etc. 
3ecause they give the greatest amount of electrical effi- Insulating Parts of special form 
ciency possibile to obtain with adry cell and last the long- made to order. 





est because they are built the strongest. 






SOLE MANUFACTURERS 
-_ Electrose Mfg. Co. 
The Nungesser Electric 127-130 North Tenth Street 


130-140 North Eleventh Street 
« a Fe ur ‘ 
Battery Company eel ge gecageasagariy 
CLEVELAND, OHIO 


. : " PARAGON SELLERS COMPANY, Western Agent 
General Sales Office, 627 W.Jackson Blwd., Chicago, Ill. 56 Fifth Avenue, Chicago. 
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CLASSIFIED 
INDEX 





CLASSIFIED 
INDEX 














Lightning Arresters 


Magnet Wire 


Magnetos 
Mouthpieces 
Office Supplies 
Patent Experts 
Patent Solicitors 
Pay Stations 
Platinum 


Pins 


Poles, Cedar 


Pole Changers 


Printing 
Protectors 


Receivers 


Switchboards, Telephon: 


Telephones 


Test Clamps 
Terminals, Ca 


Testing Sets 


Tools 


Transmitters 





Voltmeters. 


Wire, Copper 


Wire, Copper Clad 


Wire, Galvanized iron 


Wire, Strand 


Wire, Weatherp: 


Wireless Receiving Sets 





[CLASSIFIED 
ADVERTISING 








Instruction 


Wanted 


W 





H-C No. 2525 ‘a 
DESK SET 








The upright is of insulated enamel 

All contacts rubbing platinum. 

The security hook prevents the receiver 
from falling off. 

The green cloth base can easily be renewed. 

The cords remain undisturbed during all 


readjustment. 
( 
THE HOLTZER-CABOT ELECTRIC CO. 
CHICAGO, ILI BROOKLINE, MASS 














THE NEW TELEPHONE BOOK 


TELEPHONOLOGY 


By H.R. VAN DEVENTER 


\ necessitv for every telephon: t 


It answers your questions an 





600 16 








Pages | Chapters 
ae _ 
| 
700 ) " Complete 
Illustra- — I, =— . in one 
° € . 
tions *‘ Volume 
° ate. 


Jl ST WHAT YOU WANT 7 KO 
Price: $4.00 postpaid 


ELECTRICITY MAGAZINE CORPORATION 


i Monadnock Building, CHICAGO 
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Why Worry 


OVER 


Transpositions 





USE THE Hii] RUBBER INSULATED 
TELEPHONE 





Harvard 


Transposition i 
Bracket BE cncens 


3344 Monadnock Block 


and make the cutting of transpositions 





One as simple as straight line stringing. 








Point | ranspo- 
tion bracket 
New Catalog No. 20 free. Send for it. 
_“ - 
H: arva rd Electric Co. 
525 W. Van Buren St. 136 Liberty St. 
CHICAGO NEW YORK 





























Eliminates Poles and Falling Lines | ae 


. \ 
ant n imex pens \ 
\ 





ZN \ 
Le 


Write for Free 70 
page catalogue 





number 87 of 





Electrical and Telephone Supplies 
and free samples of the Sebco 





Cable Clamp. 


ee EXPANSION BOLT COMPANY S = 


149 CEDAR STREE Catalogue Dept. 87 NEW YORK, N. Y. 














a a =—— RMERICAN HEMP 


7 + . 99° 
phone Circuit Diagrams 
' te 270 pages. 5" x 714”. ] oN | ee eee : nutactur I rNo. 
re meh Yn nae a aia “Sai aie se bE 3 grade Hanger 
| binding. If you want to know how to read pak 
vill want this | It’s $1.50 prey 
A year’s subscription to Telephone 
Engineer and the book for $3.00— 
save a half dollar. 


ELECTRICITY MAGAZINE CORPORATION NATIONAL TELEPHONE _SuppLy Company 
Monadnock Bldg. Chicago, U. S. A. Manufacts 


( pe AND, OHIO 





























1911] TELEPHONE ENGINEER. 1] 











American Electrical Works 


PHILLIPSDALE, R. I. 














GALVANIZED TELEPHONE 


WIRE 


SIEMENS-MARTIN HIGH STRENGTH AND 
EXTRA HIGH STRENGTH GALVANIZED STRANDS 
































OF HIGHEST QUALITY 

















STOCKS AT 


Phillipsdale, R. I. St. Louis, Mo. Syracuse, N. Y. Kansas City, Mo, 


Chicago, Ill. Dallas, Tex. Atlanta, Ga. 

















E. A. BUELL, President EDM. CHRISTIAN, Eng t en. Mgr: 


PERCY A. SMITH, Asst, Mgr. 


NORFOLK CREOSOTING 
COMPANY 





Citizen’s Bank Building 
Norfolk, Va., U.S.A. 








Mc Roy Conduits A MODERN PLANT Adapted to Filling 


the Most Rigid Specifications 





The Rookery 
of, . of, Send for Descriptive Book 
Chicago Spanish or English 
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KERIT EH 


INSULATED WIRES AND CABLES 


ERITE has back of it an unequalled record of half a century of successful service 
under the most adverse conditions. It improves instead of deteriorating with age. 





fficiency and safety in electrical installations depend chiefly on insulation. For fifty 
years KERITE insulation has been the standard of excellence. 


ee count. KERITE wires and cables installed half a century ago are in service 
to-day. The wonderful durability of KERITE insures the highest safety and economy 
-~ tests determine the properties of an insulation only at the time they are made. They 
do not determine how well it will do its work years afterward. 
he indestructibility of KERITE and its power to resist deteriorating influences should be 
carefully considered in specifying an insulated wire or cable. 


) Pag of others should be useful to you. Insure your service by using 
KERITE. 


KERITE INSULATED WIRE AND GABLE COMPANY 


INCORPORATED BY W. R. BRIXEY 
Sole Manufacturer 


Hudson Terminal, 30 Church Street, NEW YORK 


Western Representative 


WATSON INSULATED WIRE CoO. 
Railway Exchange, CHICAGO, ILL. 


















sesinaiyourinomen ae ‘|! | The National Conduit & Cable Co. 





LINEMEN & YS 





EXECUTIVE OFFICES 




















TOOLS 


4i Park Row, 





Manufacturers of 


Bare Copper Wire and Cable 











Weatherproof Wires and Gables 
Paper Insulated Cables 

















The new “*CHICAGO GRIP” has features making it preferable to 
other grips of this ciass. It is made of forged steel, this insuring strength 
and durability. The draw link is arranged so as to be out of the path of 
the wire when placing the grip. Made in two styles, seven different sizes, 
with or without pulleys; one style for copper or iron wire, and the other 
style for insulated wire. Prompt shipments. Right price. 

Our products can be obtained from all prominent electrical supply 
Send three cents in stamps for our 66-page catalogue, giving 
ode word and list number. 


MATHIAS KLEIN & SONS MENS*Sna‘CoNsTRUCTION TOOLS. 
Station U20O0 ChicagZo, Ill. 


houses. 






PHILADELPHIA 
SAN FRANCISCO 








BOSTON 



























New York, N. Y. 





For Power, Telephone and Telegraph 








CHICAGO 
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The following letter, written just after the devastation 
wrought by the tornado which recently swept Cuba 
and portions of the South Atlantic coast, is forceful evi- 
dence of the reliability of Automatic Telephone Service. 


Republic of Cuba 


Erecutive Abansion 
bavana, October 9 1910 


DAMASO | \s \LOD« 


During the month of October we have closed contracts for instal- 
lations of automatic telephone equipment, as follows: 


Buffalo, New York (Sub-exchange) Mount Clemens, Mich. |\Complete Exchange 
Detroit, Michigan (Sub-exchange Newark, Ohio ‘(Complete Exchange 
Calgary, Canada (Main Exchange 


AUTOMATIC ELECTRIC COMPANY 
CHICAGO 
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“IN EVERY OFFICE QUICK and SURE SERVICE— 


That is The Ideal—Kellogg Apparatus 


It is this convenience of operation, reliability of service that marks the success- 
ful exchange. A telephone may have an attractive appearance; but can you hear 
over it? How are you understood? 





IN THE OFFICE: Kellogg telephones are your subscribers’ business builders because their oper- 
ation aids quick calling, aids conversation (Kellogg transmission), allows MORE calis per hour, con- 
sequently more business. 


The best looking telephone on earth becomes an object of disgust unless the 
transmission as well as the signalling is GOOD. That clear, smooth reproduction 
of the voice tells the story of Kellogg telephone operation. Transmitter, receiver, 
generator, coil--every ‘part that enters into, the talking and signalling, is built for 
Kellogg service. 


Our booklet, “The Factory Behind the Phone,” pictures twenty-four steps in Kel- 
logg telephone building. It’s a plain booklet—-no long arguments. Its illustrations 
give you this idea: ‘“‘ These telephones must be built well.”’ 


We will send it promptly on request. 


® KELLOCG SWITCHBOARD 


Main Office and Factory: CHICACO 
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IN EVERY HOME CONVENIENCE and ECONOMY” 


helps you to attain, Mr. Manager 


Let your subscribers appreciate the fact that today it is just as important for every 
man to have a telephone in his home as in the office. The good housewife is a business 
manager. The home telephone is a money saver. A telephone call has saved many 
a plumber’s bill. Within the home itself the Kellogg house system is a time saver. 














The}/9// 
Convention 


The Kellogg 
company as here: 
tofore, will have 
relays of automo- 
biles, that tele- 
phone men inter: 
ested in the best 
manufacturing 
methods,may visit 
the Kelloggs fac: 
tory at their con: 
venience. 

We believe the 
factory is our best 
exhibit. 


The /911 
Convention 


At the Chicago 
Independent Tel- 
ephone Conven- 
tion to be held at 
the LaSalle Hotel, 
January 18th and 
19th, the Kelloggs 
representatives 
will display an in: 
teresting line of 
apparatus, rooms 
1812 and 18153. 

















IN THE HOME: Kellogg telephones enable the housewife to order 
supplies intelligently because she can understand the tradesman's every 
word Kellogg transmission She can understand food prices accurately 


This point of transmission superiority in telephones from the subscribers’ stand- 
point is a real one. How often, for instance, have you heard the complaint, speaking of 
a telephone order, “I could not understand the man.’ The English of some of our 
tradesmen is a test of good telephone transmission _ its intelligibility. 


Let us help you prepare for spring storms: Send today for our line supply catalog and December price list 


AND SUPPLY COMPANY ® 


Branch Offices: KANSAS CITY, MO., SAN FRANCISCO, CAL. 
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Wessorn 
Magneto Switchboards and 


represent a combina 
for 

Greatest Efficiency, 
and Lowest Main 
for Magneto Tele 


The No. 1240 Type Magneto 
Switchboard shown here is 
but one of many made by 
us for magneto service. Like 
all Western Electric switch- 
boards it embodies all the 
features that are absolutely 
necessary for efficient and 
economical service. It meas- 
ures up fully to Western 
Electric standards of quality. 
Every Telephone manager should know this Switchboard 
—should know why we are EBL THEO 

backing it with the strong y ds 


guarantees that it carries. 
Mesherg 


Our Switchboard Bulletin No.439 1] a al 
describes it fully.We willsendit to you 3°" ss aenitinee 
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Ehciric 


Magneto Telephone Sets 


—_— 


tion that makes 
the 

Greatest Economy 
tenance Charge 
phone Systems 


The No. 1317 Magneto Tele- 


phone proves itself. It is | 


proving itself the “superior” 
set to telephone managers all 


over the country. No claim © 


we can make for itis quite so 
convincing as the record the 
telephone makes under actual 
service tests. We will send 
you byprepaid express one of 
these maintenance -reducing 


—aSS 








telephones for 60 days free trial. If you are not convinced 


"rem ELEC 


Lhectrie 


vawev 


r el ephones 


that it is the most satisfactory 
telephone you ever saw, send 
it back at our expense. You 
can easily satisfy yourself 
without cost. Write for it 
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Complete Equipment for 
Exchange Directory Work 


READ what the McNaught Fixture Company, owners of the 
Glidden Telephone Company, of Glidden, Iowa, say below about 
an Exchange Directory we recently issued for their company. 








ay 6 1. McNaught & Sons Your exchange direc- 


is your representative 


eunfactucere and Bistributers of 





Canopy Top and Step Shelving in the homes and busi- 

60 oo ' ness houses of your 
ta sini Jom June 22 292° | atrons. It is always on 
para? | the job from one issue 

beer siri- to another. It should, 


We have been watching each mail thinking 


that we would get a bill of our directories and as yet therefore, be attractive, 
we have not received any and wish you would send same so durable, convenient 
we can remit. | 

and correct as well. We 


Will say that we are more than pleased with your work 


as every thing is so neat and symetrical from one cover give an unusual amount 
to the other, your work certainly shows a complete . ° 
equipment for that class of work, such as our local of attention to these 1m- 


printing houses have not got, and the telephone people 


portant points and the 
throughout this locality should appreciate the opportunity “ ’ 
of getting such work done near by. result sa directory that 


vais WALT0, gives entire satisfaction 
WMavep 7 to both telephone com- 
J pany and subscriber. 


Our little pamphlet, a “Satisfactory Exchange Directory,” gives a set of 
standard specifications and shows a great variety of styles of listing 
subscribers. 


If you have a new directory to issue within the next two or three months, drop 
us a postal and we will send you one of these pamphlets free of charge. 


THE TELEPHONE JOURNAL PRESS 


101-3 Concord Street, VINTON, IOWA 
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“A Satisfactory 
Exchange Directory 





99 




















is the title of a little pamphlet which we have <——— ——_ = 


recently printed that we will be pleased to lg _____ November, 1910. 
send you free upon request. It shows many if | 
different ways of listing your subscribers in 
many different kinds and sizes of type. It 





gives a standard set of directory specifications 





for a first-class telephone exchange directory. 





It will show you how your directory will look 


WRITE YOUR IMPORTANT CALLS HERE 


after itis printed. In short it contains a lot of = 
$0 Gateway Lumber Co. 2d and Cameron Ave. 


useful information that every telephone man- 





ager should have at hand in regard to direct- 
i ad 231 Arctic ice & Fuel Co. 409 Hagar 
ory pnnting. 


251 Dyeing and French Dry Cleaning, 515 Main 


We are | 


$80-C Kew York Steam Dye Works, 516 State 





Directory Specialists 





138 La Cresse Steam Laundry Co. 


During the past year we have made | 
' : 174 North American Postal Telegraph Co. 
several contracts with independent telephone = 
companies in various parts of the United 


States covenng all of their exchange directory emanate 





° : , ‘ estroy Previous L end Refer to this I tory O } 
printing. We understand this work thoroughly Se j 
and are able to relieve our patrons of a lot of == _ tl a 7 oid 
details incidental thereto. We make up A Very Popular Stock Cover Design 


blank dummies for our patrons to assist in 

arranging directory reading matter and soliciting and locating advertising. We can furnish without 
charge to our patrons any sized shield cut for one or two color printing. We have a patented wire 
loop to string directories with to hang up by the telephone, that beats anything on the market. We 
can furnish any special design desired for your directory cover. We would call your attention to 


our special stock design shown herewith, which any of our patrons can use without charge 


If vou expect to issue an exhange director n ire rite for our 
“A Satisfactory Exchange Directory” and /ei us quote on “7 
] ”? 1 ] ; * uM In ge / / 1? it li 4 yy { lis ; , a? nih 1 "1 


THE TELEPHONE JOURNAL PRESS 


101-3 Concord Street, VINTON, IOWA 
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Samuel G. McMeen Kempster B. Miller 


: YOU’VE NO TIME TO DELAY 
MecMeen and Miller IN ORDERING YOUR 


CEDAR POLES 


Electrical Engineers 


Telephony -Telegraphy ™ Signaling It’s near freezing time and if you haven’t placed your order yet, do 
L - hti P so <oem, and at the place you can get them the qu'ckest. 
al ing-Power our shipment on the way from our Minnesota Transfer Yard, 
~ - e (Center of Twin Cities) 24 to 48 hours time after receipt of your order 
Ste a ae Take no chances, oi der from 
Plans Estimates Supervision 
Consultation Investigations J > 
Spy 
1454 Monadnock Block 333 Grant Avenue 
CHICAGO SAN FRANCISCO LUMBER EXCHANGE MINNEAPOLIS, MINN. 

































CRAWFORD CEDAR CO. 


SUCCESSORS TO RABER & WATSON 


From that most advantageous shipping point : 
Cedar Poles MENOMINEE :: :: MICHIGAN ## 


























‘ESTERS CEDAR P' 







eS “AMERICA - - 


| r 
Zr§ ie: AMERICAN CROSS- S-ARM SS. ot 


ye Ser eataiise Cannehvurus $n Gun Quel ans WS ae 
PLANT AT MINNESOTA TRANSFER. ST. PALL MINN YOUR DEALER ——— <= Veen eee 
ASK FOR OUR NEW PAMPHLET ON DOUBLING THE LI FOR — ee —<— = CREOSOTESD 
OF CEDAR POLES _— ~ a 
(—“ErROSS-anms 











SCMricAg OQ _ 








THE VALENTINE- 


ee Oe Oe ee ee ee ee ee Se NS ee 





= gana @ 4. 4P 


SCRANTON ELECTROID MATERIAL | | pr Everstick 


The Anchor of Merit 








Moulded 7 
° how yo-way d 
Electrical nny ; Everstick ‘Radiewe 
. losed and d. 
Insulations v Largest useniee in the 
Inited S si 
Rec. Shells Perel totes nee 
fully, h ds of 
Mouth- a and thousands 
° Write for prices and de 
pieces, etc. scriptive booklet. 
Our Qualifications: The EVERSTICK 
ANCHOR CO. 


Largest plant in the world 
Finest equipment procurable 
Thirty years experience 


Y 
THE aps iy COMPAN S x e : a Y 


lication 
on applicati TELEPHONE WIRES and C ABLES 


for Inside, Aerial, Underground 
or Submarine Service 


St. Louis, Mo., U.S.A. 











Inquiries solicited 


—— Paper Covered Rubber Covered 
Sales Agent Hich or Low Tension 


Light and Power Cables 


THE SAFETY INSULATED WIRE & CABLE COMPANY 
114 LIBERTY STREET, NEW YORK CITY 
BOSTON CHICAGO ATLANTA SAN FRANCISCO 








H. E. COBB 


1530Monadnock Bldg. 





Chicago, III 
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How to Read Telephone 
Circuit Diagrams 


BY DAVID S. HULFISH 


z 
3 
“ 
= 





@ Bound in Red Silk Cloth, Illustrated with 570 Symbols 
and Circuits, 264 pages, large 12 mo., Price Postpaid $1.50. 


@ We are confident you will like this splendid book if you 
buy it. We are selling lots of them. The subjoined 
letter may interest you: “I have just finished my first 
reading of ‘How to Read Telephone Circuit Diagrams, by 
Mr. Hulfish. It is a good work. The author is to be con- 
gratulated on having done a new and useful thing in a thor- 
ough way. Let us hope the book may get into the hands 
of every student of telephone matters.” -S. G. McMeen. 


@ The Electrical Review and Western Electrician says: 
“This book explains in a simple and concise manner how 
to read circuits from blue-prints, etc. It comprises 
twenty-seven lessons, each a complete unit and devoted 
to the various apparatus which goes to make up atele- 
phone system. The book contains a large number of 
typical telephone circuits, which are fully explained and 
directions given how to trace all currents. Practically all 
symbols encountered in telephone diagrams are explained. 
The text is written in non-technical language to as large 
an extent as possible, and should be a great help 
to those desiring to learn how to read circuit diagrams.” 


o e a “ - 
Electricity M agazi he Corporation 
Monadnock Bldég., Chicago, U.S. A. 























Common Battery Multiple Switchboards 


q During our tenure as Independent 
manufacturers of high grade telephone 
apparatus, we have built and installed 
thousands of complete Central Office 
equipments for use in many of the lead- 
ing cities and towns in America. 


q It is quite true that these various in- 
stallations have required a skill and 
engineering ingenuity that is a credit to 
the telephone art. And the progress ex- 
emplified by the development of all these 
systems should prove to you our excep- 
tional ability to successfully accomplish 
the building of any telephone plant. Our 
great variety of modern circuits are sim- 
ple and efficient and free from any in- 
fringement of patents. 


gq As to our manufacturing facilities, we 
have built Common Battery switchboards 
in many types from the simplest village 
telephone exchange up to and including 





—— 4 TENN. 


the iargest individual multiple switch- 
board in the world. 


q The standard 4800-Line Lamp Signal 
Multiple Switchboard, illustrated, is as- 
sembled of sections of 3 operators’ posi- 
tions having 6 panels each. 


q Central and Branch Office equipments 
of this capacity and type are in operation 
in such cities as Birmingham, Ala., Boise, 
Idaho,Duluth,Minn.,Leavenworth, Kans., 
Minneapolis, Minn., New Albany, Ind., 
Seattle, Wash., Sprin field, III., Toledo. 
Ohio, Watertown, N. Y., etc. 


q You may inspect a Stromberg-Carlson 
exchange in operation within a few miles 
of most any locality in the country. Our 
services are always at your disposal. No 
Orders are too large to overtax our capac- 
ity or too small to receive our best atten- 
tion. Consult us regarding any telephone 
requirements. 





wW YORK.USA. 
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